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Introduction
What's the purpose of this book?

Being able to understand and interpret research findings is an
essential skill for all education practitioners, and being able to
conduct a research study from start to finish is part of what we expect
from our education scholars. For all of these professionals, finding
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reliable, helpful guidance on how to effectively approach research can
be difficult — a serious challenge in an age when research is evermore-loudly praised as the hopeful solution for education's and
society's afflictions.
Don't get me wrong, there are several great education research books
on the market, and novice scholars would greatly benefit from reading
them. These include such titles as Educational research: Planning,
conducting, and evaluating quantitative and qualitative research by
Creswell & Guetterman (2018) and Research and evaluation in
education and psychology: Integrating diversity with quantitative,
qualitative, and mixed methods by Mertens (2020), along with others.
Many of these books are in their fifth and sixth editions and have
guided generations of scholars through their first steps of becoming
prolific education researchers. They are great books that should be
highly valued.
Yet, reliable, openly-licensed materials on the topic of education
research remain surprisingly limited. This presents access barriers to
students wishing to learn about this topic and who are unable to
afford an expensive textbook, while also limiting the reusability,
interactivity, up-to-dateness, and usefulness of such materials for
those of us involved in advanced education on research methods.
This textbook attempts to remedy this problem by providing a highquality learning resource that documents modern approaches to
education research and seeks to bring together all of the most
important aspects of textbook quality — accuracy, usability,
readability, helpfulness — into a single, free package.
As such, I've written this textbook with new scholars in mind,
attempting to break down difficult concepts into understandable
language and providing both explanatory examples and real-world
connections to published research articles. In other words, I've
written this textbook for my students in an attempt to drive down
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their costs and to improve their learning opportunities both while they
are in my class and as they move beyond it. Furthermore, as an open,
living work, my hope is that this textbook will continually evolve and
be refined to better address the changing needs of education
researchers in a world where the students, institutions, and societies
we serve are ever-changing and always in need of professionals who
are well-trained in this difficult craft.
To do this, the book is broken into the following sections:
Groundwork, Paradigms, Methodology, Data Collection, Data Analysis,
and Reporting Results.
In Groundwork, I lay necessary foundations for moving forward by
defining a host of terms and grappling with age-old problems
impacting how we approach research enterprises, such as what it
means to know. This ensures that readers will understand the
vocabulary that I use in subsequent chapters and sets the stage for
exploring diverse approaches to research that might have
fundamentally different assumptions on foundational issues.
In Paradigms, I then highlight some of the dominant approaches to
doing education research today, exploring what the foundational
assumptions of each seem to be, how this influences what researchers
within each paradigm will do, and what this means for us as
consumers and producers of such paradigm-directed work.
After exploding the reader's vision to these various approaches, I will
then in Methodology begin shifting to more concrete matters that
influence research design and the day-to-day activities of the
researcher, such as establishing rigor, designing protocols, and
ensuring ethical behavior. As I do this, I will continually circle back to
the various paradigms discussed in the previous section to help the
reader to understand how such considerations would either be
approached differently or uniformly between paradigms.
From that point on, chapters will remain concrete and will focus on
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what good practice in education research looks like in the areas of
Data Collection, Data Analysis, and Reporting. By starting off in the
abstract and becoming increasingly concrete, I hope to give the
reader both a birdseye, philosophical view of education research and
also very practical, actionable guidance in how to do it well.
Also, I think it's worthwhile here to point out (in case you haven't
noticed) that this book takes a less formal tone than may be normally
used in other textbooks. For instance, I will use colloquialisms,
contractions, and the first-person pronoun "I" with abandon. I do this
to make the treatment of difficult concepts more approachable and to
shed the deceptive cloak of the third-person, which academics often
don to prevent the careful scrutiny of their ideas by making their very
biased opinions look unbiased as they filter them through unnamed,
third-person others (e.g., "one might conclude" vs. "I think"). If such
frankness and lack of ceremony feel unnerving to you, dear reader,
then I apologize for my impropriety at the outset, but I will
nonetheless proceed in this fashion, believing that clarity and
directness are more important for learning than is putting on airs of
inhuman objectivity.
It is also important to acknowledge here that this book heavily reflects
a U.S.-centric (or at least a North American-centric or Anglo-centric)
exploration of the presented topics. Whenever I use historical
examples or trends, for instance, I will generally draw upon those that
have occurred in the U.S. Readers in other contexts may find such
examples less useful for understanding the presented content, but
hopefully the learning objectives and content will still generally be
understandable to non-U.S. learners despite such culture-specific
trappings.
Let's get started!
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1
Groundwork
What fundamental understandings do we need to
talk about education research?

Many research textbooks will jump right away into the nuts and bolts
of doing research. That might seem appealing — after all, you're
probably reading this because you were required to take a class, you
want to do a specific study, you want to get published, or you just
want to graduate, and all of those are good goals — but it's somewhat
akin to embarking on a hike only to be blindfolded and dropped off by
a stranger halfway up a mountain. Sure, it might be easier to get to
the top, but you don't know where you are, how you got there, or even
if you're heading up the mountain you had planned on.
Education Research
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So, in order to make sure that you don't waste your time, don't harm
anyone, and don't wake up months or years down the road realizing
that you have been short-sighted, misdirected, or unaware in your
research, I think it's important for us to lay some groundwork first in
a few key areas. Let's get our bearings, identify our goals, and make
sure that we're getting there together.
In this section, we'll explore some fundamental aspects of research
that may initially seem basic but are nonetheless essential to uncover
in a thoughtful manner. This includes such topics as what is the
nature of knowledge, what constitutes ethical behavior, and what
socioeconomic factors have influenced education research throughout
history and even today. I'll approach each of these (and other) topics
in a fairly cursory manner but will do so to operationalize important
terms and concepts that will be used throughout the rest of the book.
I will then close this section with some structured guidance on how to
select a research problem and how to write effective research
questions, both of which are essential for moving forward with a
study.
By going through this process, I hope to spark a desire in you to be
self-aware and to grapple with some of these deeper issues in your
work (such as the ethics of what we do) so that you will help
encourage the field toward becoming more critical of our assumptions
and thoughtful about our impacts on the world.
No one wants to slow you down. If you want to do research, then let's
get you doing research as soon as possible. But an ounce of
prevention is worth a pound of cure, and by laying just a bit of
groundwork here at the outset, my hope is that you can approach your
research in a more reflective manner from day one and avoid some of
the pitfalls that even seasoned researchers occasionally fall into.
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1.1
Research
What is education research, and what makes a good
researcher?

Royce Kimmons

Imagine you are at a dinner party and begin chatting with someone
you have not seen for many years. Trying to be a good
conversationalist, you ask him, "So, what have you been up to lately?"
To which he responds, "Oh, lots of stuff, but the coolest thing I’ve
been doing is a ton of research into dark matter."
Pause the scene. What do you think he meant when he said
"research"? Did he mean that he was reading articles on Wikipedia?
Did he mean that he was spending his nights at the library, poring
over physics textbooks? Or did he mean that he regularly found
himself deep underground working on a particle accelerator? In our
Education Research

15

vernacular, "research" could reasonably be interpreted in any of these
ways. Literally, the word only means to look diligently for something
(search) and then to look again (re-search). Yet, each of these
interpretations is quite different and implies different processes,
different types of effort, and different levels of expertise.

Key Terms

Imagine now that you are an elementary school teacher and your
principal swings by your office for a word. She is very excited because
she just heard about a new reading program and thinks it will
drastically help your students improve their comprehension and
fluency. "And do you know what the best part is," she asks
energetically. "It’s research-based. So, it should be easy to get the
district to approve us to purchase it for every classroom."
Pause the scene again. What do you think she meant by "researchbased?" Did she mean that the program was designed upon literacy
principles found in research literature? Did she mean that the
company that made the program also wrote a white paper about how
a group of teachers they gifted the program to found it to be useful?
Did she mean that a market analyst had contacted previous clients
and asked them how much they liked it? Or did she mean that an
unbiased, outside organization had conducted randomized classroom
implementations to see how the program influenced standardized
reading test scores? And if that was the case, then how valid was the
test, how drastic were the student improvements that were
attributable to the program, and were all students benefited equally?
Again, even in this professional education setting, the term "research"
might mean any number of things, allowing interested parties to pass
just about anything off as "research-based" in some form or fashion —
potentially equating the most thoughtful, rigorous experimental
Education Research
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project with the most superficial word-of-mouth check into a product’s
value. You can probably guess why this is a problem.

What is research?
If the term "research" is applied to education in too broad a fashion,
then suddenly anything can count as research. Reading a blog post is
research, asking a friend is research, noticing a headline is research,
and all of these might be implied in the same breath as a deep, multiyear, ethnographic study exploring the experiences of an underserved
population. Such imprecision and willy-nilly use of the term makes the
rigor and clout of research lose its persuasive sway and confuses us
into thinking that we are talking about the same thing when we may
not be.
Conversely, if we apply the term "research" too narrowly, we also
might miss out on truly meaningful and insightful examples of
research that are necessary for moving forward. If, for instance, we
assume that randomized controlled trials performed in a sterile lab
are the only activities that should really count as research, then where
will we develop the theories that are used to justify those trials, and
how can we be sure that the results of those trials will work in
vibrant, messy (non-sterile) classrooms? So, though there does seem
to be a clear need to define research more narrowly than it is used in
the vernacular, we need to be careful not to describe it so narrowly
that we lose its key benefits.
Whenever education researchers use the term "research," we might
sometimes have different meanings in mind (favoring certain methods
or focusing on particular problems; cf. Phillips, 2006), but it seems
fair to suggest that we would generally agree on at least four things:
First, research operates as a form of inquiry (Mertens, 2010). The
process of doing research is one of asking questions and seeking
answers (Creswell, 2008). We might do this by audibly asking a
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question of a learner, relying on their own self-reports to find the
answer, or by framing our question into an experimental test, using
our own observations to find it. We might ask a broad question, like
"what's going on in Zavala Elementary," or we might ask a narrow,
specific question, like "does using Technology X significantly improve
performance among 6th graders on the Super Valid Measure of
Visible Learning (SVMVL) test?" We might ask a single question in a
research study or we might ask many. Researchers operate differently
in this regard, but we all ask questions for the purpose of finding
answers.
Second, research is systematic (Mertens, 2010). While trying to
answer our questions, there are specific, intentional steps we take.
We don't just shout against the wall "Are learning styles real?!" and
expect the universe to answer. Rather, we embark on a step-by-step
process to ever-more-certainly approach the answer, such as
proposing "if learning styles were real, then designing instruction for
a student's reported style should help them perform better" and then
performing necessary steps for checking to see if this is the case.
Third, research is auditable. As we systematically move toward
answering questions, we document the steps that we are taking and
how they either align with or deviate from the systematic approaches
others have taken in the past. This makes the process we followed,
from start to finish or from question to answer, visible to anyone else
who might also be interested in our question, allowing them to
interrogate any step we took and to determine for themselves whether
the answer we found should be trusted.
Fourth, research is empirical. Unlike other forms of inquiry that
operate exclusively in the internal mind of the inquirer, such as
artistic expressions of one’s subconscious or mathematical proof
generation, education research relies upon evidence observable in the
external physical and social world. This means that research involves
the observation or analysis of people or things, not just ideas, and
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though theory generation, literature synthesis, and critical reflection
might all be valuable activities in their own right, they can only be
called education research as they are combined with empirical
analysis, such as of people or social institutions.
Merging these pieces together, we are able to construct a fairly
simple and straightforward definition of education research as
"systematic, auditable, empirical inquiry" that is done within the
realm of education, such as to address problems impacting learners,
educators, or their educational institutions.

Learning Check
Which of the following are empirical forms of inquiry?
a.
b.
c.
d.

Observing classroom teachers
Reviewing existing literature
Testing student performance
Interviewing parents

For whom do we conduct research?
By emphasizing systematicity, auditability, and empirical verification,
this definition implies that as we undertake research we are doing it
with a goal of influencing others' thinking. That is, if we find an
answer, we want others to trust our answer and for them to find it
compelling or persuasive based on the process we followed. This may
further complicate matters in education, because the imagined
audience that we conduct research for might represent a variety of
people who have a stake in education, including teachers, students,
parents, policymakers, administrators, or the general public.
Problems in education are complicated partially because they
influence such different stakeholders, but also because they are found
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in complex and unique social institutions (e.g., schools, universities,
communities) and involve various disciplinary knowledge domains
(e.g., behavioral psychology, sociology, teacher practice, curriculum
design). So, attempting to solve even a single problem in education
might involve drawing upon several knowledge domains,
implementing interventions in many unique social institutions, and
attempting to influence diverse stakeholders. For researchers, this
means that upon completing a study, we might write up our results in
a journal article for other researchers to learn from, might summarize
our findings for policymakers in a brief, might post a short
practitioner guide on a parenting blog or teaching magazine, or might
be interviewed by reporters about the implications of our work for the
public. Such complexity makes education research quite different
from research in many other fields because the expected audiences
for our research are quite varied, and this influences what questions
we will ask, how we will go about answering them, and where we will
report our answers (Floden, 2006).
It turns out that each of these audiences has very different values,
expectations, and practices when it comes to research, and as
researchers, we will often find ourselves doing research for mixed
audiences to achieve our goals. For instance, other researchers in our
audience will value work that exhibits "careful design, solid data, and
conclusions based on cautious and responsible inference" (Plank &
Harris, 2006). Researchers also relish nuance and recognize the
importance of context for their results to be valid, meaning that they
may be reserved in providing sweeping policy suggestions or
strategies for reform that are intended to work in every situation.
Researchers will also generally target scholarly journals as publishing
venues both to make their work available to other researchers and to
meet scholarly rigor requirements placed upon them for tenure and
promotion by their educational institutions.
Practitioners, on the other hand, such as teachers, instructional
designers, curriculum developers, and other education professionals,
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will value ready applicability of research findings to their current
needs and contexts. Teachers will not care whether STEM
achievement is lagging nationwide if their own students are
performing acceptably, and they will not adopt purported solutions to
achievement gaps in their own classrooms if they do not think the
solutions will be effective or can be implemented in their specific
contexts. Because this context piece is so vital to teachers, they are
more likely to trust their colleagues (who are closer to their contexts)
than professional researchers (who might be more informed but also
more contextually distant). This does not mean that practitioners are
antagonistic toward emerging research or are resistant to change but
rather that applicability is their top, guiding priority, and research
that ignores context or reports in abstraction will generally be
ignored.
As a third group, policymakers tend to be intensely interested in
particular research questions that reflect issues of current concern to
the general public, but such interest is typically fleeting, and "as
public attention shifts, they quickly move on to other issues" (Plank &
Harris, 2006). Policymakers will value research that is compatible
with their prior beliefs and commitments, that are timely, that are
simple, that have clear action-oriented implications, and that are
generalizable beyond specific contexts (Plank & Harris, 2006). This
leads to very blunt or simplistic interpretations of research findings
that may lack nuance or engineered precision and also reflects limited
trust in scientific findings wherein "Aunt Minnie's opinion may carry
equal or greater weight [to a published research study] because of her
30 years as a teacher or parent" (Plank & Harris, 2006).
And finally, the general public is a fourth potential audience for
research that both shapes what policymakers care about and also
what practitioners are required to do (e.g., as parents make mandates
upon school boards). Like some of the other groups, the general
public has limited understanding of research methodology and limited
interest in and access to scholarly journals. This means that they will
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typically rely upon popular news outlets, such as television news
hours, news sites, and popular blogs, to only highlight research
findings that will be of broad interest and to summarize research
methods and findings in ways that are readily understandable and
that connect to social issues and political topics of the day. Such
outlets also will be heavily biased toward research studies with
findings that seem to be novel, troubling, or contentious, because they
will be more likely to garner readers, and will favor the dissemination
of interesting pseudoscience and debunked beliefs to real science (cf.,
Willingham, 2012). A study that considers student STEM preparation,
then, might only be reported by popular news outlets if it contradicts
current wisdom, connects to a popular political agenda, or suggests a
crisis (e.g., "the U.S. economy is becoming less competitive due to
poor STEM preparation for the workplace"). This means that research
will have a highly mediated relationship to the general public, where
most people will only read research results that have been
intentionally sifted, collated, and rebranded through multiple layers of
editorial bias, thereby influencing general misunderstanding or
misrepresentation of research results, which will, in turn, influence
policymaking and practice through public pressure.
Such divides between potential research audiences are often
lamented but may be necessary and deserving of respect in
democratic societies. Elected officials, practitioners, and the general
public cannot reasonably be expected to study and evaluate the
research literature at the same depth that scholars do, and so the
responsibility for bridging any such gaps will fall mainly on scholars to
"make their work more accessible and useful to [other] audiences"
(Plank & Harris, 2006). Thus, researchers cannot study for the sake of
a journal article publication alone and be done with the research
process, but interpreting and disseminating results to diverse and
broad audiences should also be an integral part of the research
process. How this is done via a variety of publication venues will be
explored more deeply in later chapters on research reporting.
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Learning Check
When considering the results of a research study, what will teachers
likely consider to be most important?
a.
b.
c.
d.

Rigor
Consensus
Applicability
Broad Impact

When considering the results of a research study, what will
researchers likely consider to be most important?
a.
b.
c.
d.

Rigor
Consensus
Applicability
Broad Impact

When considering the results of a research study, what will
policymakers likely consider to be most important?
a.
b.
c.
d.

Rigor
Consensus
Applicability
Broad Impact

What makes a good education researcher?
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Fig. 1. Characteristics of critical thinking vs. advocacy

Research serves several important functions in our society, such as
adding to general knowledge, improving practice, and informing
policy debates (Creswell, 2008). Unlike other areas of inquiry where
research might be undertaken for the sheer purpose of learning about
the world (e.g., naturalists like Thoreau experiencing nature),
education research tends to start with some specific assumptions and
goals, and at the heart of these lies a central, golden premise that we
go about doing research for the direct purpose of improving
education.
What "improving education" means may vary between people,
projects, or contexts, and it may include a host of goals including
improving curricular quality, improving equity, reducing cost,
improving people’s lives, or improving the economy. However, no
matter what these underlying goals may be, education research is
unique as a discipline, because it attempts to connect systematic datagathering and analyses to better achieve improved educational
outcomes either by informing what needs to be done or by adding
legitimacy to what may already be happening. This typically takes the
form of researchers tackling social problems and issues that can be
very complex and highly politicized — such as school choice, racial
segregation, economic disparity, individual learner differences,
standardized testing, and so forth — and requires researchers to both
rigorously grapple with problems in thoughtful, insightful ways via
critical thinking and also to socially influence the world toward
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becoming a better place via advocacy.
This two-fold mission of education researchers may at first seem odd
to some who are new to the discipline, because Western narratives of
research have historically positioned the researcher as an objectivist
outsider who observes the world at a distance, such as an ancient
white man in an ivory tower peering down on the masses through a
telescope. Such monastic views of the researcher have emphasized his
(yes, his; we will discuss the role of gender in education research in a
later chapter) role as a dispassionate observer who must be physically
separated and free from the biases and problems of the day to provide
dispassionate analysis of the state of the world from a privileged
position. The reasoning for such a view is that in order to provide
rational, valid guidance to the world, the researcher must prevent
passions, connectedness, and proximity from skewing his rational
judgment and unbiased analysis of the facts as they are. Through this
separation, such narratives attempt to frame the researcher as the
quintessential critical thinker, a purely analytic machine, an inhuman
demigod, or a brain in a vat, so that we can confidently trust his
judgments as thoughtful, unbiased, and fair.
Yet, though critical thinking is indeed a necessary requirement of the
researcher, treating critical thinking as an unequivocal virtue and
monastic approaches as the only or even best way of knowing seems
dubious. In subsequent chapters, I will explore ways of knowing in
more detail but will close this chapter with a brief explanation of why
critical thinking and advocacy must work in tandem as the most useful
and meaningful way forward for education researchers.
All humans face problems that require critical thinking on a daily
basis. Critical thinking is characterized by thoughtfully weighing
alternatives and evidence, resisting premature conclusions, and
attempting to understand how our own biases and assumptions about
the world may be influencing what we are experiencing (cf., Fig. 1).
Such processes require concerted intellectual effort and can place us
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in a state of paralytic limbo where we willingly withhold action or
judgment until we can fully weigh our options between which grocery
item to purchase, which class to take, which book to read, which
movie to watch, which person to talk to, or which words to use. Such
activities are essential for our wellbeing because, without them, we
would regularly purchase expired produce, speak to people in
languages they cannot understand, and generally waste our time on
efforts that have little or no benefit. Yet, we engage in critical thinking
for the purpose of coming to a reasonable conclusion, and if we fail to
come to a conclusion, then have we done it right?
Suppose I have a few hours to spare. I switch on a video streaming
service and begin browsing the list of movies. If I spend the entirety of
my time browsing the options but never settle on one to watch, then
have I successfully employed critical thinking? I might have weighed
my options, read the synopses, looked at ratings, and checked out the
cover photos, but if this process doesn’t produce a decision that I then
act upon, then was the effort worth it? If you and I start a
conversation, and I stare at you blankly for 10 minutes, because I am
trying to decide on the best words to use, then would you praise me as
being a great critical thinker?
Critical thinking exists to serve a purpose: to inform action. As Reber
(2016) explains, "thinkers can deliberate too much," leading to worse
outcomes and suggesting that we need "a criterion regarding when to
stop" (p. 29). Properly employed, then, critical thinking consists of
temporary inaction that is undertaken to provide better-informed
action. If an action does not follow, as in the cases of extreme
intellectual skepticism, cynicism, and the paralytic social behaviors
mentioned above, then such paralysis should not be lauded as expert
critical thinking but as failed critical thinking. That is, critical thinking
only serves its purpose if it leads us toward becoming advocates for
something, by choosing which movie to watch, which words to say, or
which educational initiative to champion.
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By shifting from critical thinking to advocacy, we take an (again)
temporary stance of confident action toward the problems we are
trying to solve and act upon the guidance that our critical thinking has
provided. This might mean adopting an intervention, advocating for a
policy change, or writing a provocative op-ed. We boldly act on what
we have learned and attempt to put it into action. Once we do this,
however, the essential element that keeps us true to form in our roles
as education researchers is that we always step back to critical
thinking in the next movement, being willing to critically analyze new
evidence, evaluating how our forward movements worked to influence
our goals, and so forth.

The imagery that emerges from this constant stepping forward in
advocacy and back in critical thinking is that of a pair of dancers
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aesthetically moving about a stage. At the macro-level, movement is
occurring, change is happening, and the dance progresses to an
eventual beautiful finale, even though the micro-footsteps of the
dancers skirt back-and-forth in every direction. This is quite different
from the regimented forward-marching of advocacy alone or the
backpedaling and directionless navel-gazing of critical thinking alone
in that each of these two essential components of research work
together in tandem to lead us to the desired result.
We engage in this dance not to try to announce to the world from our
tower that we understand the masses better than they understand
themselves, nor to shout back up toward the tower "No thanks, we’ve
got everything figured out!" Rather, the best education researchers
find their homes in this constant dance of stepping back to think
critically about evidence, stepping forward to advocate for
improvement, stepping back to think critically about new evidence
and assumptions, and so forth ad aeternum.
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1.2
Knowing
What does it mean to know, and how do we discern
truth in education research?

Royce Kimmons

If the goal of research is to come to know something about the
universe, then we need to begin by having a clear understanding of
what it means to know anything. On first exposure, this may seem like
an absurd question. "Of course I know what it means to know ... I just
know." Such a common-sense approach to knowledge seems
reasonable until we encounter other people who don't just know the
same way we do — which we constantly do — at which point we find
ourselves needing to resort to providing evidence, making arguments,
or sharing stories in order to either justify our own knowledge or to
try to influence others to know what we know.
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This problem of knowing is ancient because people have always
valued the ability to know but have also always claimed to know
things that they had difficulty proving, defending, or explaining. Some
of the earliest evidences of this problem date back to ancient Greek
writings, such as Plato's recorded dialogue between Socrates and
Meno, wherein Socrates, amongst other things, presents an apparent
paradox of knowledge: "[A man] cannot search for what he knows —
since he knows it, there is no need to search — nor for what he does
not know, for he does not know what to look for." This is a problem for
us, because if we cannot search for knowledge, then research is
impossible, and if we only search for what we already know, then
research is useless.
Epistemology, or the study of knowing (Steup, 2005), has been of
philosophical interest for thousands of years precisely because the
concept of knowing is ingrained in our day-to-day lives, but there
seem to be different types of knowing and different types of certainty
that are sometimes difficult for us to understand and articulate. The
situation for education researchers is particularly poignant here
because, in addition to grappling with our own knowing, we are also
in the business of knowing about learning, which is itself a process of
coming to know. So, we must grapple with knowing at multiple levels:
for our students, for ourselves, and for our research audiences.
This chapter will attempt to provide some groundwork regarding
knowing that will be drawn upon in subsequent chapters. I will begin
by highlighting three types of knowing and then explore processes
that we often follow to come to know something. I will then
operationalize some terms that are commonly used in the realms of
knowing, truth-seeking, and science so that we can have a common
language for delving into important epistemological questions in
subsequent chapters.
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Key Terms

Types of Knowing
The history of epistemology can broadly be summarized as a dialogue
between two different types of knowing: objectivity and subjectivity.
In this dialogue, thinkers have grappled with what we can actually
know about things in the world (objects) when any knowing that
occurs can only happen in the mind of the knower (subjects). In more
recent years, sociologists, historians, and others have further
complicated this issue by suggesting that focusing only on the lone
observer/thinker in this process is limited because it ignores cultural
or shared aspects of knowing. I will now explore each of these types of
knowing — objectivity, subjectivity, and intersubjectivity — in more
detail.

Objectivity
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Objectivity assumes that people can directly observe the world, or
facts or truths in it, and have an accurate knowledge of what they are
observing (Reiss, 2014). In a simple case, a person (the subject) might
observe a flower (the object) and be able to tell you what it is: “It is a
pink rhododendron with five leaves.” If this is objectively true, then
anyone else seeing the object would draw the same conclusion: “Yes,
it is, in fact, a pink rhododendron with five leaves.” As long as we can
make sure that the object doesn’t change and that anyone can observe
the object under similar conditions with the same result, we can
conclude that this is a truth embedded in the world: “This is a
rhododendron, and it is pink.” In other words, objectivity assumes that
the world can be accurately understood through unbiased
observation.
Objectivity is the traditional goal of science and research because
both assume that the world exists separate from the mind of the
knower and that it can be universally known through observation and
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inquiry as a dispassionate (almost robotic) outsider. Like the lab-coatclad scientist behind a one-way mirror, the objectivist researcher
assumes that she can understand what she is observing from the
outside-in and tries to separate herself completely from what she is
observing. This is also called an etic perspective, wherein the
researcher sees herself as a potential contaminant of what is being
studied and intentionally separates herself physically, psychologically,
and emotionally from it. For objectivist inquiry, the biases, emotions,
intuitions, and rational limitations of the researcher are threats to the
validity of the observation, because they have the potential to warp
the observation or (even worse) to make the researcher influence
what is being observed.
Thus, when seeking objective knowledge, the only proper role of the
knower is that of a machine-like observer who is carefully controlled
and separated from what is being observed. By treating the knower in
this manner, it is hoped that the actual observation will not be
influenced and that any other knower, no matter who they are, will
derive the same knowledge from the object being observed.

Subjectivity

Subjectivity, on the other hand, applies to knowledge as it exists in
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the mind of the subject or as an interpretation of objects in the
universe. In the simplest case, a person (the subject) might still
observe a flower (the object), but what they actually perceive, learn,
or know as a result of this observation will always be determined (or
at least influenced) by the knower. In matters of aesthetics, this is
clearly understandable, because some might think that the flower is
beautiful while others might not, but it can also apply to more
seemingly concrete aspects of knowing as well. In this case, would
you know a rhododendron from a pansy? Even making this distinction
to categorize the flower would require certain prior knowledge on the
part of the subject, which would dictate the categorization. Would you
also see it as pink? Or would you see red? Or mauve? Or grey (in the
case of deuteranopic people or animals such as dogs that have
different photoreceptor cone structures)?
This latter point is important because when talking about objectivity,
we assumed that the observer could objectively state that the flower
was pink, but this assumes that color itself is something that is
universal and exists in the world. However, color is itself only a
physiological interpretation of wavelengths, which, as shown above,
humans might interpret differently but, even more importantly, is
nothing but an interpretation and is not a characteristic of the flower
itself. The petals of the flower might be made of such a substance that
they reflect certain wavelengths of light, but they do not objectively
have a color any more than a politician can be said to have character
or a painting can be said to be beautiful. Color is a perception and, as
such, it can only ever exist in the mind. (This is similar to Berkeley's
famous question that "if a tree falls in the forest and no one hears it,
does it make a sound," because sound only exists as an interpretation
in the mind of the knower.)
Thus, a weak claim for subjectivity would be that at least some
knowledge is subjective in nature, meaning that it is interpreted and
categorized entirely by the observer (subject), but many argue for a
stronger claim that all knowledge can only ever be subjective. This
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calls into question the possibility of objectively knowing anything
because no matter how carefully the observer is controlled, the very
act of observation requires interpretation and may even be a form of
influence (such as the Heisenberg uncertainty principle and "observer
effects" in quantum mechanics). This can be interpreted to make any
claims of objectivity uncertain and suggests that knowing cannot exist
outside of or separate from the knower. When applied to research,
subjectivist approaches to knowing would recognize and embrace the
researcher's role in the research process. Also called an emic
perspective, this would typically require the researcher to experience
the world firsthand as a participatory insider and to articulate (and
value) how their own biases, attitudes, expectations, and experiences
might be shaping what they are learning through this process of
inquiry.

Intersubjectivity
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One clear problem with subjectivity is that if all knowledge is
subjective, then how can we ever prove anything to one another or
claim to know anything about the universe with any level of certainty?
In response, some will double-down on objectivity as the only
reasonable path forward, while others might propose an
intersubjective approach, which seeks to find consensus,
commonality, or shared experiences between subjective individuals.
Similar to subjectivity in how it views the individual’s relationship to
the world, intersubjectivity is nonetheless markedly different, because
it assumes that people and the act of knowing is inherently social (not
individualistic) in nature.
This means that intersubjective knowledge could only be gained as
the process of meaning-making extends beyond the person-world
(subject-object) relationship to encompass subjective experiences and
knowledge between multiple, diverse people (subjects). An example of
this would be a historian wanting to accurately understand the U.S.
Civil War who studied the artifacts and experiences of various
impacted peoples, including rich, poor, black, and white Northerners
and Southerners. In so doing, the historian would not be seeking “the
accurate” depiction of what happened (as with objectivity) or even one
group or person’s limited perspective of what happened (as with
subjectivity) but would be seeking to more deeply and fully
understand the event by weighing the biases, attitudes, beliefs, and
experiences of all involved to better perceive the event as a shared
experience.
Like subjectivity, intersubjectivity is not capable of making claims on
absolute truth or the world as it objectively exists, but by focusing on
shared, multifaceted knowledge, it is sometimes used as a seemingly
more responsible, trustworthy, or rich way of knowing than
subjectivity. One research struggle with this approach, though, is that
as multiple subjective experiences are meshed together, difficulties
may arise for the researcher in determining whose perspectives to
emphasize or highlight and whose perspectives to ignore or minimize.
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This typically requires some external standard of comparison (e.g.,
only including narratives that align with an existing assumption of
objective truth) which can suggest overreach into objectivist
aspirations, thereby subverting responsible subjectivist limitations.

Forms of Reasoning
The greatest enemy of knowledge is not ignorance, it is
the illusion of knowledge. (Stephen Hawking)
Not only are there different types of knowing, but we also follow
different processes of reasoning to develop knowledge. There are at
least three common processes that we follow, including deduction,
induction, and abduction. You have probably heard of deduction vs.
induction, but abduction is not commonly used outside of formal logic
to describe a form of reasoning. Furthermore, most definitions of
deduction vs. induction are only loose applications of what the terms
actually mean in formal logic. We engage in each of these processes
every day, and each connects to the three types of knowing in specific
ways. Furthermore, all are used by researchers in some fashion, so we
will now explore each in more detail.

Deduction
You might have heard that deduction means moving from generalities
to particulars, while induction is the opposite, but this is not always
accurate. Rather, the core of the difference between deduction and
induction is certainty (Douven, 2017). Deduction is always completely
certain, while induction is an educated, reasonable guess.
To illustrate, suppose that we know that “all planets that are members
of our solar system move around the sun” and that “Mars is a planet.”
If these two premises are true, then we can determine with complete
certainty that “Mars moves around the sun,” because moving around
the sun is implicit in a planet’s being in the solar system. In other
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words, the definitional premise we are using for “solar system” and
“planet” means that something cannot be a planetary member of our
solar system and not move around the sun. Therefore, if Mars is a
planet, then it must always, completely, certainly move around the
sun. In this case, we did move from a general law (the definition of
planets in the solar system) to a specific case, but that is only
incidental to the central characteristic of deduction, which is that the
logical step we took was completely certain. We could test this, of
course, but if we found that Mars did not, in fact, move around the
sun, then there was a problem with our first premise, and it is
therefore not true. In such a case, the logical movement itself wasn’t
wrong, we were just coming from a false beginning.

Induction
Induction, on the other hand, uses gathered evidence or existing
understandings, which generally come in the form of observations,
data, or laws, to draw a conclusion that seems likely (Hawthorne,
2004). For instance, suppose that we know that “all life on Earth
requires water.” From this, we might conclude that in order to have
life, other planets must have water also, and we embark on
discovering whether or not other planets have water as a precursor to
life. We might even go so far as to conclude that “water is essential
for life.” At least in this current argument, we have not provided any
evidence as to why or how water is essential to life, but we are
operating on the very strong evidence that the millions of species of
life on Earth all require water to survive, which is a massive, very
compelling dataset. Based on this, it seems reasonable to conclude
that we would not find any life where there is an absence of water and
would, therefore, train our search for life only on planets that have
the possibility of water.
However, what if we did find life on another planet, and it did not
have water? Would this invalidate our premise the same way it did in
deduction? Of course not. The premise would still be true — all life on
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Earth would still require water — it is just our conclusion that was
false. The difference here is that the inductive argument was making
a calculated leap that seemed reasonable based on existing evidence
(millions of species supporting the conclusion without a single
contradicting case), but based on how the argument was structured,
there could always be the opportunity for a counter-instance to arise
where the conclusion did not necessarily follow from the premises.
Another characteristic of induction is that it operates off of likelihood
rather than from an underlying rationale. We might, for instance, find
that women are more likely to suffer from a specific disease than men
at a ratio of 50-to-1 and inductively use this evidence to suggest that
women should be screened for the particular disease even if we don’t
understand why it might be more prevalent in women. If we then
screened a particular woman and found that she did not have the
disease, this new evidence alone wouldn’t invalidate our premise nor
our conclusion that women should be screened for the disease. All
that it would show was that our argument was inductive and,
therefore, might not be accurate in every instance.

Abduction
By clarifying this difference between deduction and induction, we can
now understand why abduction is also necessary. Abduction is a
special case of induction where we not only draw a conclusion that
seems likely based on the evidence but also attempt to explain or
justify the conclusion by reference to some explanatory mechanism
(Douven, 2017). For instance, suppose that we know that “the Earth is
teeming with life and is in a Goldilocks zone (not too hot, not too
cold).” When asked “Is there life on Neptune?” we might reasonably
conclude “no” and proceed to explain that “based on what we know
about life, no organisms could evolve or survive outside of a
Goldilocks zone.” In this case, it seems reasonable to inductively
conclude that there is no life on Neptune from the simple fact that it is
too dissimilar to the Earth in its location, but this argument goes one
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step further by imputing a causal mechanism to explain why the
Goldilocks zone is essential to life.
This step may involve a certain level of creativity or imagination to
provide the explanation and is likely why Albert Einstein famously
quipped that "Imagination is more important than knowledge. For
knowledge is limited, whereas imagination embraces the entire world,
stimulating progress, giving birth to evolution." Whenever scientists
move beyond what is known to try to construct theories that explain
the "why" or "how" of what is happening, they are involved in
abduction, and this requires an imaginative leap to make connections
that have not previously been made.
Could it still be possible that life exists on Neptune? Perhaps, but the
argument for why we shouldn't expect to find life on Neptune is still
strong because it inductively relies on current evidence (in the form of
cases of life and non-life) and also abductively provides a rational
explanation for why we would expect Neptune to conform to the nonlife cases we know about. If we did, however, miraculously find that
life, in fact, existed on Neptune, it would merely mean that our
explanatory mechanism was flawed and, again, would not invalidate
our original premises (facts) we were reasoning from.

Connections to Knowing
As thinking, experiential beings, we use all three forms of reasoning
daily, and researchers also rely upon each when doing their work. We
use deduction to categorize the world into pre-existing conceptual
chunks with absolute certainty. We use induction to predict or infer a
conclusion that seems reasonable based on existing evidence without
understanding the underlying mechanisms. And we also use abduction
to try to explain those inferences in accordance with logical, aesthetic,
or otherwise meaningful theories or narratives we have about the
world.
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Recognizing these different forms of reasoning is paramount for
responsible practice because doing so allows us to see the
affordances, limits, and dangers of our reasoning approaches. If we
are using deduction to apply our predetermined theoretical categories
to the world with certainty, then we need to recognize that doing so
opens us up to the possibility that counter-instances or contradictions
must necessarily call into question or altogether disprove our
assumptions. If we are using induction, then we need to recognize
that any conclusions we draw will always only ever be our best
guesses based on provided evidence and be open to the possibility
that we might be wrong in certain cases. And if we are using
abduction, then we must also recognize that there might always be
other reasonable explanations for phenomena and relationships we
are observing that might be equally justifiable given the evidence we
are operating from.
In any case, recognizing each of these limits to our reasoning
approaches should engender some level of intellectual humility on the
part of knowledge-seekers and should help us recognize that reason is
not an infallible master to be served but is rather a tool that is applied
in various, messy, contextualized ways. In particular, this can make
claims of objectivity dubious and always open to refutation and also
help us to recognize where subjectivity may be influencing our
conclusions.
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Learning Check
The primary difference between deduction and induction is that:
a. Deduction moves from a law to particulars, while induction
does the opposite.
b. Induction moves from a law to particulars, while deduction
does the opposite.
c. Deduction yields a certain conclusion, while induction only
yields a likely conclusion.
d. Induction yields a certain conclusion, while deduction only
yields a likely conclusion.
The primary difference between induction and abduction is that:
a. Induction is more certain.
b. Abduction is more certain.
c. Induction provides an explanation for the mechanics of why the
conclusion is likely.
d. Abduction provides an explanation for the mechanics of why
the conclusion is likely.

Scientific Terms for Truth-Seeking
Pilate saith unto him, What is truth? (The Holy Bible,
John 18:38)
So far, we have only discussed the nature and processes of knowing
and have wholly ignored the all-important question of whether what
we claim to know is actually true. Like Pilate, many cynics or skeptics
have essentially thrown up their hands in surrender when confronted
with the difficulty of ascertaining truth, and others have intentionally
used the difficulty of nailing down truth to surreptitiously short-circuit
any truth-seeking endeavor.
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Yet, at the end of the day, each of us does seem to care about what is
true and what is false, and we spend much time and energy trying to
distinguish between the two. Knowing alone isn't enough, because we
can certainly know things that are false, so we rely upon mechanisms
of truth-seeking and a variety of notions related to truth to help us
(hopefully) arrive at it in reliable ways.
True is an adjective that we use to characterize certain propositions
or statements, and though people might differ on what they believe to
be true or even what truth is, there seem to be some commonalities in
how we use these words and what we expect them to mean. For
instance, we wouldn't call a proposition true if it didn't reflect our
observations or experiences with reality (e.g., "the newspaper says
that the weather is very hot, but that can't be true, because it is
snowing"). Likewise, we wouldn't call a proposition true if it changed
every time we tried to test it (e.g., "this plant was a daisy yesterday
and a rose today") or if it was impossible to understand (e.g., "a
garfump is a schnerf"). The terms truth and true, then, might mean
many things, but they seem to at least suggest some essential
characteristics of accuracy, consistency, understandability, and
exactness.
In various scientific enterprises, we use many terms that we expect to
have some level of truth to them or that we hope will help us to arrive
at truth in some form or fashion, including facts, laws, theories, and
hypotheses. These might also be considered types of knowledge or
singular steps toward knowledge. In this section, I will differentiate
what these terms actually mean and how they are used in scientific
endeavors to help us to better understand how they relate to truth.

Facts
Facts are finite, specific, and observable things, and facts are
considered true if they can be universally and consistently observed or
measured. The word "fact" carries with it a connotation of truth. Thus,
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a statement like "it was 103 degrees Fahrenheit in Phoenix on March
20" would be a purported statement of fact that we could either prove
or disprove by consulting records of temperatures or observing a
reliable thermometer on the day in question. If proven untrue (or if
different observations of the phenomenon conflict with one another), a
statement ceases to be a fact. Thus, facts are a subset of truth.
Because facts are finite, specific, and contextual, however, they can
be misconstrued or misinterpreted as evidence for things that may not
be true. In the example above, one might use the single fact that
Phoenix was 103 degrees to claim that the weather there is obscenely
hot in March, ignoring other instances that place the average
temperature at around 77 degrees. By looking at single facts or facts
out of context, we can actually draw conclusions about the world that
are clearly false, which means that though facts themselves may be
readily discernible as true or false, how each fact in isolation relates
to truths that are more universal or that actually matter may be
difficult to discern. This means that facts alone have limited truthtelling power and that to be useful they often have to be considered in
aggregate or as connected with other types of knowledge, such as
laws or theories.

Laws
Somewhat similar, laws are finite, specific (often mathematical)
descriptions of phenomena or their relationships to one another that
are typically used for prediction. For instance, Newton’s first law of
motion is a finite, specific description of the general relationship
between an object and motion. The word “law” also carries with it a
connotation of truth but represents a trickier case than “fact,”
because laws may not be universal, may not be observable in every
case, or may rely upon particular conditions to be true that are not
explicitly stated in the law. For instance, Newton’s laws of motion do
not apply to subatomic particles, and various scientific laws (e.g.,
Boyle’s law) require certain variables to remain constant (e.g.,
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number of molecules, temperature). Thus, finding a counter-instance
to a law doesn’t necessarily make it false but merely means that it is
only contextually or conditionally true.
Additionally, one of the major reasons for having laws is that they
allow us to make predictions about the world (e.g., “if I push this, it
will move”), but if those predictions are not accurate, then the truth of
the law is called into question. This means that laws can change or be
refined over time, based on emerging evidence (via induction), and
that truth claims about scientific laws are, therefore, conditional and
contextual. It also means that laws are limited in explanatory power,
because they merely describe and predict the observable aspects of
phenomena (e.g., their motion) without helping us to understand the
“how” or “why” of what is observed (e.g., why gravity works).

Hypotheses
Because we have to be able to evaluate the truth or falsity of
purported facts and laws, observation and hypothesis testing are the
methods of choice among scientists, constituting the backbone of the
scientific method. Hypotheses are proposals that are neither true nor
false but that can be tested for falsity. Suppose we want to know if a
new reading curriculum influences student standardized test scores.
We would start with two hypotheses: (1) the null hypothesis, which
proposes that the curriculum does not influence test scores, and (2)
the alternative hypothesis, which proposes that the curriculum does
influence test scores. Null hypotheses are always proposed to reflect
received wisdom or current understandings of a topic. In the case of
educational interventions, this generally means that the null
hypothesis is that the intervention has no effect. Additionally, an
alternative hypothesis is also proposed stating the opposite. With
these hypotheses, we can then collect evidence or conduct
experiments to try to disprove each. As we do this, our assumption is
that we should keep the null hypothesis unless there is sufficient
evidence to reject it. If we are able to do this, we reject the null
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hypothesis and accept the alternative, but if we are not able to do this
with a reasonable amount of certainty, then we defer to maintaining
the null hypothesis.
One important thing to realize about hypotheses is that they are never
proven (or shown to be true) but can only be disproven (or shown to
be false), which means that we end up accepting hypotheses not
because we have proven them to be completely true, but because we
have proven other hypotheses to be more false. In other words, our
goal with any hypothesis testing is to try to disprove the null
hypothesis. If we can disprove it, then we can tentatively accept the
alternative hypothesis in its place (recognizing that others might
attempt to disprove our alternative hypothesis in the future), but if we
cannot disprove the null hypothesis, then we continue accepting it
(recognizing that it could nonetheless be disproven with future
evidence). In this way, hypotheses and hypothesis testing can only
yield truth claims that are tentative (e.g., “we haven’t found any
contradictory evidence yet”) about phenomena that are testable, and
alternative hypotheses can always be proposed in an attempt to
disprove the null hypothesis.

Theories
Theories are quite different from facts and hypotheses but are
somewhat similar to laws in that they explain relationships between
phenomena. The major difference between a law and a theory is that a
theory is more expansive than a law and attempts to describe the
“how” and “why” of some observed phenomenon or relationship. An
apt, non-scientific synonym for theory would be story, narrative, or
model because theories attempt to piece together disparate facts,
experiences, reason, and musings in an understandable way. Like
laws, theories are also conditional (i.e., a better explanation might
arise based on new evidence) and contextual (e.g., evolution by
natural selection may not apply in unnatural situations, as in the
selective breeding of animals or humans hunting species to
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extinction), but unlike laws, theories also attempt to use logic and
reference to other facts and laws to reasonably explain the processes
by which things happen (via abduction). This means that theories,
facts, and laws all have the same tentative, limited, and contextual
relationship to truth but that theories also have a larger scope and
goal of explaining rather than just predicting (as with laws) or
verifying accuracy (as with facts).
This means that theories have a more complicated relationship to
truth than laws or facts might. Because of their complexity and
expansiveness, theories will always have counter-examples or
contradictions that they cannot predict. This has led many
philosophers of science to argue that theories are never true or false
and can never even be proven or disproven, making them different
from hypotheses. Rather, theories are adopted or rejected based upon
their generative potential (e.g., Lakatos, cf. Musgrave, 2016), their
relative advantage to other theories (e.g., Kuhn, 1996), or for a variety
of irrational or unscientific factors, such as aesthetics or elegance
(e.g., Feyerabend, 1975). We will delve into this issue more deeply in
a subsequent chapter, but here it is mainly important to recognize (a)
that the term theory does not suggest truth or falsity, (b) that a theory
is inherently different from facts, laws, and hypotheses, and (c) that
there is no movement between these terms (e.g., a hypothesis never
becomes a theory, and a theory never becomes a law; a theory is
always ever exclusively a theory).
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Learning Check
The primary difference between a fact and a theory is that:
a.
b.
c.
d.

Facts are more true.
Theories are more true.
Facts are broader and more explanatory.
Theories are broader and more explanatory.

The goal of hypothesis testing is:
a.
b.
c.
d.

To test if the null hypothesis is false.
To test if the alternative hypothesis is true.
To test which hypothesis is more true.
To develop a new theory.

Which of the following terms imply truth (i.e., if a purported ______ is
proven wrong, it ceases to be a ______)?
a.
b.
c.
d.

Fact
Law
Hypothesis
Theory

Truth and Error
Half of a truth is often a great lie. (Benjamin Franklin)
Given these complexities with knowing, knowledge, and truth-seeking,
it is not surprising that we all struggle with discerning, proving, and
communicating truth. Historically, humans have addressed these
problems in a variety of different ways, exemplified in different fields
of inquiry, attitudes, faiths, ideologies, and professions.
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As an example, the scientific method assumes that objectivity is
possible and utilizes inductive and abductive processes to engage in
hypothesis testing about the world, using observable facts to falsify or
refine existing theories and laws. In contrast, though mathematics
might also assume objectivity, it approaches knowledge-seeking in a
much more deductive, non-empirical manner through the application
of logic and theorems. Other areas of inquiry, however, might reject
objectivist aspirations altogether and focus instead on subjectivist or
intersubjectivist knowledge by cataloging facts as they relate to or are
interpreted by humans.
In any case, these problems of knowing and truth are of paramount
importance when moving forward with research because any method
we employ will be influenced by our fundamental epistemological
beliefs. If I observe a student in a class, then I am assuming that I can
objectively understand what they are doing, while if I interview a
student, then I am subjectively assuming that their perspectival selfdisclosure of their own behaviors, beliefs, and attitudes actually
matters and has at least some truthful quality to it.
Each of us must also face the continuous conundrum both in life and
in our research of determining when to believe a conclusion and when
not to believe it. To help in this regard, scientists approach truth by
focusing on errors and error likelihood, categorizing errors into two
different types: Type I errors (or false positives) and Type II errors (or
false negatives).
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Fig. 1. Type I and Type II Errors as a function of truth and hypothesis rejection

Type I or false positive errors occur when we incorrectly reject a null
hypothesis that is actually true. Perhaps we concluded that a new
game was helping students succeed at math, but in actuality, the
students we tested simply had a natural propensity toward math. Or
perhaps we concluded that a different group of students who were
performing poorly on a history test didn't understand history well, but
in actuality, the students simply were struggling with the language
used on the test. With Type I errors, we reject a null hypothesis (and
accept an alternative hypothesis) when we really shouldn't have.
Type II or false negative errors, on the other hand, occur when we fail
to reject a null hypothesis even when we should have. Suppose I have
an intervention that will help students read more quickly, but when I
study its effects, I don't include a large enough number of students in
my sample to determine significance. I, therefore, might conclude that
the intervention had no effect when it actually did. Or, let's say that
I'm studying the effects of school lunch on student performance but
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only study students from middle-class families. This would likely mean
that I wouldn't see negative effects from starvation on students in my
sample and might therefore erroneously conclude that school lunch
programs have no effect on student achievement.
Both types of errors prevent us from arriving at the truth, and
different strategies are used to avoid each. To avoid Type I errors, a
researcher might try to be very clear and specific in what they are
studying, identifying all factors that might influence results,
attempting to control for them, and only rejecting the null hypothesis
if they had a preponderance of evidence compelling them to do so. To
avoid Type II errors, they might target specific groups or affected
contexts, increase their sample size, or refine instruments.
Sometimes, these efforts can be conflicting. After all, if I only care
about avoiding Type I errors, then I just need to create the most rigid
process imaginable for determining truth (approaching every problem
as a cool skeptic), but if I do that, then I might be rejecting many
things as false that actually are true merely because my mechanism of
discernment was too blunt or rigid.
Though the terms Type I and Type II error are normally only applied
to scientific hypothesis testing, this state of affairs should be
instructive to us in all forms of inquiry, because we can all make
mistakes by either believing things that aren't true or failing to
believe things that are true. We could attempt to radically address
this by either believing everything, whether or not evidence is
provided (and thereby avoid Type II errors), or by establishing
unreasonable mechanisms for determining truth, essentially
disbelieving everything (and thereby avoid Type I errors). But it seems
like no matter what we are trying to learn or how we're trying to learn
it, a balanced approach makes sense, and extremes should be avoided.
Blind faith and unreasonable skepticism are both extremes, and being
a responsible researcher means that we try to untangle truth from
error but that we also allow truth to take its hold on us. Almost two
thousand years ago Sextus Empiricus, one of the fathers of
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skepticism, explained clearly that skepticism is not capable of leading
to knowledge or truth, only tranquility in the mind of the skeptic
(Morison, 2019). Even the staunchest skeptic, upon entering a dark
room for the first time, has enough faith in an untested light switch to
flip it.
As we move forward in this book, we will continue to reference these
matters more deeply within the context of individual paradigms of
education research, as each paradigm approaches knowledge, truth,
errors, and truth-seeking differently. Some will take an
objectivist stance, while others will be more subjectivist. Some will err
on the side of avoiding Type I errors, while others will err on the side
of avoiding Type II errors. Through it all, it seems that every
education researcher is in the business of discerning truth from error,
but how we go about doing that may vary in important ways.
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1.3
Theories
How are theories used, adopted, and rejected in
education research?

Royce Kimmons

"Check out this study!" Your colleague excitedly smiles as she drops a
dog-eared journal on your desk.
"This conclusively shows that learning styles don't exist! Finally, we
can stop talking about them!"
Interested, you thumb to the marked article and begin reading.
The study is rigorous. Operating off of the proposed definitions of
learning styles, the researchers had students self-report on their
preferred styles (visual, aural, kinesthetic). Then, they assigned each
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student homework materials that taught the lesson's content in their
preferred style. They then tested students on their comprehension via
a standardized test and compared results to a control group.
Analyzing the results, the researchers found no performance
differences between groups, meaning that though students believed
they learned in a particular way, how they were presented the
information actually didn't matter. The researchers concluded that
though we might think we learn in a particular style, teaching to a
preferred style actually has no impact on learning.
You close the journal and look back up at your colleague. What is your
reaction?
Do you agree? "Yes, learning styles are definitely bunk." Maybe you
jump onto Twitter and blast it to your likeminded colleagues. "Finally!
Learning styles can die!"
Or do you disagree? "This doesn't completely disprove learning styles.
I still think we do learn in different ways." Maybe you dig into the
article further, nitpicking the researchers' methods and trying to find
holes in their reasoning. "Maybe the homework didn't actually align
with the students' styles. Or maybe people have difficulty determining
their own styles. Or maybe the researchers have a conflict of interest
in disproving learning styles." You grasp for whatever rationale you
can. Learning styles are true, and it doesn't matter what this study
says.
Whether you agreed or disagreed with your colleague in this fictional
scenario, the most important question to ask is "why?" Why did you
agree or disagree? Did you make your decision about learning styles
based on your own experiences, on research evidence, on your own
biases (e.g., aesthetic preference), or on what the common belief of
your community happened to be?
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Key Terms
Abduction
A logical inference of a conclusion (or special case of inductive
reasoning) that likely follows (but doesn't necessarily follow)
from the provided premises and provides a reasonable
explanation of the mechanism by which the conclusion follows.
Confirmation Bias
A tendency to interpret new evidences as supporting or
confirming existing theories and paradigms (often ignoring
contradictory evidence or negative cases).
Consensus Fallacy
A logical fallacy in which it is assumed that something is true
because a majority of people believe it.
Degenerative Science
A research programme which either does not make novel
predictions or which makes novel predictions that are
systematically proven wrong (cf., Lakatos).
Schema
A mental organizing structure that people use to construct
meaning and to make sense of information.
Scientific Progressivism
The belief that applying the scientific method has historically
yielded positive, fairly-consistent improvement in human
understanding and knowledge.
Theory
An explanation of the 'how' or 'why' of particular phenomena,
typically referencing existing facts and laws.

I use this example because it's always polarizing among education
professionals, and if you believe in learning styles, then you are fairly
unlikely to change your stance even after being presented with
compelling contradictory evidence (Newton & Miah, 2017). Education
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researchers generally treat learning styles as a myth, because studies
like the one described above have failed to support the theory over
and over again (e.g., Husmann & O'Loughlin, 2019; Kraemer,
Rosenberg, & Thompson-Schill, 2009; Macdonald, Germine, Anderson,
Christodoulou, & McGrath, 2017; Willingham, Hughes, & Dobolyi,
2015), and the strongest scientific evidence on the subject concludes
that "there is no adequate evidence base to justify incorporating
learning-styles assessments into general educational
practice" (Pashler, McDaniel, Rohrer, & Bjork, 2008, p. 105) and that
learning styles instruments "should not be used in education"
(Coffield, Moseley, Hall, & Ecclestone, 2004, p. 118). Practitioners, on
the other hand, such as teachers, generally believe in learning styles
and even develop lessons and entire courses around serving the needs
of specific learners as defined by their preferred style. And as a gobetween, teacher educators represent more of a mixed bag: some
siding with the research and others siding with the received wisdom
of classroom teachers.
This type of scenario unfolds daily and is not limited to learning styles.
It also is not merely a theory-practice divide, because many fields
have competing theories that researchers gravitate toward, bolster,
and defend, much like political ideologies and parties. This happens,
because we all struggle to know sometimes (a) when to believe a
theory, (b) how far to apply a theory, and (c) how to deal with
evidence that conflicts with our accepted theories.
I previously introduced the concept of a theory as a narrative, story,
or model that researchers use expansively to explain what they
observe and experience. Theories are necessary because they allow us
to make sense of a messy, irrational, chaotic world, and as such, they
serve as a kind of interpreter for our brains or lens for seeing the
world in understandable ways, signaling to us what to pay attention to
and what to ignore, what to emphasize and what to deemphasize.
Our brains need ways for organizing information, to make meaning,
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and to guide judgments. Consider a painting. A digital camera can
copy a painting into a two-dimensional series of colored pixels, but
being able to represent the painting digitally is not the same as being
able to interpret it (to identify what is in the painting). Similarly, our
bodies and brains can experience phenomena, but making any kind of
sense of these phenomena requires something to compare it to or
some organizing structure (or schema) to place it in. Today an
artificial intelligence can take a colored pixel series created by a
digital camera and identify faces because it has massive databases of
images to compare to that a human has told them represent faces. In
this way, the artificial intelligence is using a schema that allows it to
make meaning of what it is seeing by comparing it to what it has seen
before and using categories or methods of analysis provided to it.
Without a schema, the digital representation of the painting would
only ever be a series of colors. With a schema of what a face is,
though, humans and artificial intelligence alike can begin to see faces
in the colors, making meaning of the meaningless.
Theories provide these schemas. They give us meaningful structures
and outlines to attach ideas, observations, and experiences to.
Without them, we would just have decontextualized and meaningless
bits of information, such as an infinite number of pixel colors, but with
them, we can organize information in meaningful ways. This
understanding is similar to constructivist learning theories, which
pushed back against behaviorist and tabula rasa views of learning to
recognize that any new learning will be dependent upon what we have
already learned, influenced by our histories, beliefs, and attitudes
toward what we are learning.
In addition, schemas and theories are not static but are expected to
adapt, evolve, and grow to accommodate new information and new
types of informational relationships to better and more fully
understand the world. Science generally operates on this assumption
of scientific progressivism, wherein we believe that through
observation we can come to progressively know more and more about
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the world around us, and by applying the scientific method, we will
gradually make our theories and schemas grow and expand,
ostensibly until they encompass all truth.
As practitioners apply the scientific method, theories can be tested to
see how well they perform, and through subsequent testing, theories
can evolve to be more accurate or useful. Thus, scientists typically
"view theories as provisional" and as progressing through failure,
wherein "the best theory we have now" is expected to "fail in some
way and that a superior theory will eventually be proposed"
(Willingham, 2012, p. 86). In this view, scientific progress is steady
and linear, with subsequent discoveries building upon previous
discoveries, ever-moving upward and onward to more accurate
understandings of the world. "Good science is cumulative; … [and]
science is always supposed to move forward" (Willingham, 2012, p.
95).

Theory Building and Revolutionary Crisis
Cycles
However, the actual history of theory building in science, and the
concomitant adoption and rejection of theories, paints a messier
picture than scientific progressivism generally acknowledges.
For starters, new, important, earth-shattering theories are often
created by accident or as bolt-out-of-the-blue moments of inspirational
abduction that come to scientists when they are grappling with
scientific problems often in mundane settings. The story goes that
Archimedes invented his principle of volume while he was taking a
bath and noticed the displacement of water his body made, to which
he shouted "Eureka!" About 1,900 years later, Newton shouted the
same thing when an apple fell on his head, and he had the initial idea
for the theory of gravity. In 1669, Hennig Brand accidentally
discovered the first chemical element phosphorus while collecting
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bathtubs full of urine (for the purpose of creating gold), thereby
paving the way for the discrediting of transmutation alchemy (and his
own research program). And Einstein's theories of relativity evolved
from thought experiments he had about how light would bend and be
perceived if rooms and flashlights were accelerated.
In all of these cases, laws and theories developed out of abductive
reasoning, imagination, and chance rather than pure empirical
observation or rational proofs. In more recent years, attempts have
been made to make theory-building more systematic (such as
Grounded Theory, cf. Glaser & Strauss, 2017), but the history of
science largely is not a history of one observation rationally stacking
onto another. Rather, it represents changes in understanding that
came in unexpected, irrational leaps and jarring revolutions rather
than calculated, rational steps.
Recognizing this, Thomas Kuhn (1996) famously argued that the
history of science is best understood as a series of scientific
revolutions between dominant paradigms or theories. (I will explore
paradigms more deeply in subsequent chapters, but for simplicity, I
will equate paradigm with theory here.) In progressivist views,
science increases knowledge incrementally over time (cf. Fig. 1), but
in the revolutions view, knowledge may build slightly over time as
scientists operate within current theories, but such progress is slow
and necessarily comes to an end (once the theory reaches its
explanatory limit). At that point, revolutions in theory are required to
move knowledge-building forward.
Under this view, most of the day-to-day work of scientists operates
firmly under the assumptions of preexisting, dominant theories, which
Kuhn refers to as "normal science." But, such work always has a
ceiling that it cannot pass, because the dominant theory will prevent
scientists from learning anything beyond what the theory already
allows for. At this point, for progress to continue, a radically different
theory must be proposed.
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Fig. 1. A depiction of scientific knowledge-building over time through the lens of progressivism vs. revolutions

Though Kuhn has often been mischaracterized as being a relativist,
his explanation has a clear structure and pattern, which scientists
have historically followed, and this applies to education researchers
as well. Essentially, researchers will persist in using existing theories
until a crisis to the theory arises. If the crisis is serious enough, then
they will look for competing theories (or create new ones) only if the
alternative is better able to deal with the crisis than the current
theory. Such "paradigm shifts" to new theories are painful but
necessary for scientific progress to continue.
To illustrate how the crisis cycle works, Figure 2 walks you through
the questions that a researcher would ask while using a theory in
their day-to-day activities of normal science. All goes well until an
anomaly arises. In this case, the researcher must consider whether
the anomaly is explainable by the current theory; if so, then she
should stay with the current theory. If not, she should consider
whether the anomaly is trivial or important; if it's trivial, then she
should stay with the current theory. If it's important, then a crisis has
arisen, and the researcher must decide whether the crisis has to be
dealt with now or whether it would be okay to postpone dealing with it
later (perhaps when better tools are available). If it must be dealt with
now, then she must consider whether the original theory could be
modified to address the anomaly; if so, then she should remain. If not,
then she should consider whether any other theories might exist that
better explain the anomaly. If so, then she should make a paradigm
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shift to the alternative theory. If not, then she should get in the
business of theory generation and decide if she can abductively
provide a better theory that accounts for the anomaly (and everything
else that the current theory accounted for) in a better manner. If so,
then she should shift to her new theory, but if not, then she should
stay with the current theory.

Fig. 2. An application of Kuhn's historical crisis cycles to our own theory adoption, creation, and rejection

By going through this process, researchers will generally adopt a
conservative approach to maintaining the status quo of current
theories and will only shift to new theories if there is a clear, present,
and vital need to do so (prioritizing the avoidance of Type I errors to
Type II errors). But this also means that new ideas and theories are
(at least in theory) met with skepticism unless there is a clear need for
them. After all, why propose a new theory of learning, identity,
curriculum development, or social interaction if our current theories
are working fine? And why reject our current theories if there are no
better alternatives to move to?
Though the use of theory is necessary for doing research, this state of
affairs in how we adopt and reject theories leads to a number of
problems that education researchers need to be aware of, including
the consensus fallacy, confirmation bias, degenerative science, the
Barnum effect, and irrationality. After addressing each of these
problems, I'll then close the chapter by providing some guidance on
how education researchers should responsibly adopt or reject theory
and highlight what some key components of good theory might be.
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Learning Check
The revolution view of scientific progress proposes which of the
following:
a.
b.
c.
d.

There is no such thing as scientific progress
Science progresses over time
Science progresses through steady, incremental improvements
Science progresses through paradigm shifts

According to Kuhn, which of the following must happen before a
theory is rejected?
a. An anomaly (or conflicting evidence) to the theory must arise
b. The theory must enter a state of crisis
c. The scientific community must reach a consensus regarding the
theory's ability to account for emerging evidence
d. A better theory must be proposed

Consensus Fallacy
A consensus fallacy simply means that people can mistakenly believe
that a conclusion is true based on its popularity or that given two
options we should go with the option that is more popular. The
problem with the consensus fallacy is obvious: the truth of any claim
has nothing to do with its popularity, and major advancements in
science historically happen when alternatives rise up in opposition to
popular theories (such as Copernican heliocentrism challenging
geocentrism).
Popularity itself is not evidence, but though this truism is obviously
reasonable in its finite applications to logic, in the messy, complex
real world of research we do often rely upon consensus for moving
forward. For instance, many arguments used in popular media
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supporting the theory of anthropogenic climate change use premises
like "97% of climate scientists agree that human carbon production is
causing glacial melting." Or, in the case of learning styles, "most
teachers believe in learning styles, so they must exist." The structure
of such an argument is that if most experts or practitioners agree on
something, then it must be true. However, we wouldn't make the
same argument in other settings, such as "65% of Americans believe
in the supernatural, so the supernatural must exist."
One rationale for this discrepancy is that in highly technical fields
popularity amongst experts is used as a proxy for evidence when nonexperts might struggle to know and weigh the evidence themselves.
Not everyone has access to all the data points and not everyone has
the training necessary to interpret the data in reasonable ways, which
means that we may at times feel justified in relying on consensus
among experts to guide us when the field is too esoteric (e.g., not
everyone sees what goes on in a teacher's classroom) or complicated
(e.g., not everyone can weigh historical temperature data points
across the globe).
But, this still isn't a completely satisfying answer, because we
wouldn't think that every argument made on expert consensus would
be valid. "Most theologians believe in God, so God must exist," is as
ridiculous as "Most mathematicians believe that trigonometry is
essential for leading a fulfilled life, so all kids should be taught it."
Another similarly absurd argument would be "Most evolutionary
biologists do not believe in God, so God must not exist." If someone
made these arguments to me, I'd probably respond with something
like this: "Of course theologians believe in God, and mathematicians
believe in the importance of math! That's their jobs! That's what
they're paid to do!" That is, even in the case of expert opinion, we
don't always believe that consensus is an appropriate proxy for
evidence, especially when the expert's position or theoretical
assumptions conflict with their ability to give unbiased guidance on a
particular topic or when experts overstep the limits of their expertise
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(such as evolutionary biologists making metaphysical claims or
mathematicians making claims about social needs and wellbeing, cf.
Feyerabend, 1975).
Thus, if we are relying upon consensus in research, we should at least
ensure (1) that the experts we rely upon are qualified to draw the
conclusions they are drawing (and are not overstepping their bounds),
(2) that the theoretical assumptions, biases, and conflicts of interest
they are subject to in their positions are not negatively influencing
their ability to draw reasonable conclusions, and (3) that we only treat
consensus as a shorthand proxy for evidence and not as evidence
itself (meaning that counter-evidence should be carefully considered).
In practice, researchers rely upon the expertise of others to make
complex projects possible. If, for instance, I am trying to make a
smartphone app to teach kids how to read basic words, I should of
necessity rely upon the expertise of early childhood literacy
colleagues to inform its pedagogical design. However, I would not rely
on their expertise to supplant my own in matters that draw upon my
own realm of expertise, such as privacy, usability, database
architecture, and so forth.
This all means that in our own fields of expertise, consensus should
never be a determining factor of whether to accept or reject a theory,
because (as experts) we should be aware of and be able to weigh
evidence regarding the theories before us, and we should never treat
any theory as being beyond critique merely because our colleagues
believe it. Yet, we should also exercise some level of intellectual
humility with regard to the limits of our own expertise and recognize
that soliciting and relying upon consensus among experts in other
fields may be a practical necessity.
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Learning Check
Which of the following would be examples of the consensus fallacy?
a. 98% of climate scientists agree that anthropogenic climate
change is occurring, so global warming is real
b. Most people believe in God, so God must exist
c. Microbiologists study single-cell organisms and agree that
organisms act for their own genetic survival, so all of human
action, morality, and decision-making is the result of selfinterest and genetic survival
d. Most teachers believe in learning styles, so learning styles must
be an accurate explanation of how people's brains work
If we are going to commit the consensus fallacy to accept a conclusion
(without fully weighing and understanding the evidence ourselves),
what should we ensure?
a. That the conclusion agrees with our biases
b. That the group making the consensus has legitimate expertise
c. That the conclusion does not overstep the limits of the group's
expertise
d. That the conclusion is not merely an expression of a
fundamental bias of the group

Confirmation Bias
Confirmation bias means that if we already believe a theory, then we
will tend to collect and interpret evidence that agrees with the theory
while ignoring evidence that contradicts it. Kuhn (1996) explained
that scientists fall into this trap with theory when they "take the
applications [of the theory] to be the evidence for the theory, the
reasons why it ought to be believed" (p. 80). They do not recognize
that what they observe will be dictated by what they are expecting to
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observe. This prevents the emergence of "alternative interpretations"
or the discussion of "problems for which scientists have failed to
produce theories," meaning that whole swathes of phenomena are
ignored or pigeonholed in inappropriate ways (p. 81).
This has been a major and ongoing problem in theoretical psychology
and has reverberations in the education literature, as experimental
results that did not conform to behaviorist models were typically
ignored, or tests were modified until results conformed with them
(Greenwald, Pratkanis, Leippe, & Baumgardner, 1986; MacKay,
1988). In response, both psychology and education produced
competing models (e.g., cognitivism, constructivism, social
constructivism) to address important phenomena being ignored or
inappropriately explained by behaviorism (e.g., higher-order
reasoning, individual differences). This problem of confirmation bias
inherent in operating from any dominant theory suggests that
practitioners will only see in the world that which their theories allow
them to see and also thereby suppress new ideas as being "necessarily
subversive of [the accepted theory's] basic commitments" (Kuhn,
1996, p. 5).
To illustrate, let's circle back to learning styles. If I'm a teacher that
believes in learning styles, I will begin to classify my students (at least
in my mind) according to these styles and will use observations in my
classroom to solidify both my classifications and the theory itself. If I
notice that Juan does better at a test that has illustrations, I might
think "hmm ... Juan must be a visual learner." If I then give a lecture,
and Juan falls asleep, I might think "hmm ... Juan is definitely a visual
learner because he was just not drawn into the aural modality of the
lecture." If I show a video, and he falls asleep again, then I'll definitely
be convinced: "Yes, Juan is a visual learner. All the evidence proves
it!"
If a colleague then shows me an article debunking learning styles, I'll
protest the findings on the basis that I know that learning styles exist,

Education Research

68

because Juan is an obvious example of a student who has a clear
learning style. Never mind the fact that these observations could have
been explained by any number of other theories and facts, like that
Juan's language proficiency is struggling, that he had less sleep than
his classmates the night before, or that I'm simply a boring lecturer. I
have seen a learning style manifested in Juan because that is what I
was looking for. The theory has, therefore, manipulated my
observations and confirmed itself through that very manipulation.
This phenomenon is not unique to learning styles or to education. We
all generally tend to find examples of whatever it is we're looking for.
If you believe in God, you'll see evidence for God. If you believe in
phrenology, you'll see evidence of how people who have wronged you
seem to have similarly-shaped heads. If you believe in astrology, you'll
witness how your zodiac sign affects your life (and ignore how it
doesn't). If you believe the world should be just, you'll see evidence of
injustice. If you believe the world is inequitable, you'll see evidence of
inequity. In this way, theories are powerful lenses that let us find
whatever it is we are looking for, just as a microscope allows us to
find a bacterium or a telescope allows us to find a star.
It's not bad that theories allow us to see things; that's what they're
supposed to do. What is problematic, though, is when we rely upon
what the theory is showing us as the guiding evidence for why we
should believe the theory. Theories that are self-confirming have a
circular logic that doesn't make them amenable to outside verification
or critique.
In response to this problem, Popper (1959) and other criticorationalist philosophers of science argued that the scientific
enterprise must critically evaluate its relationship to the world and
the limits of empirical observation alone. Turning science on its head,
Popper argued that the testing of a theory can only occur after the
theory has been accepted and that such testing must rely upon logical
falsification rather than evidence-building.
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Unlike non-scientific methods of inquiry, Popper explained that
scientific theories must be amenable to the rules of logic and that
logical tests may be applied to specific statements implied from a
theory to "falsify the whole system" (p. 56). In this way, singular
anomalies contradicting theories could be used to test a theory's
strength and either disprove the theory or limit its universalizability.
From this perspective, to be scientific, a theory must reveal testability
(i.e., provide predictions that could be proven false), and the less a
theory provides testability, the less it should be trusted as a good
scientific theory.
This process of falsification, Popper argued, is a more sure way of
determining the accuracy and value of a theory, because any theory
can explain the world when it has the power to shape what we see
through it. Good theories, though, make a prediction that we can test
to see if the theory is false. Theories that don't make predictions,
then, are non-scientific. Theories that make predictions that turn out
to be true represent good science for the time being but may be
proven false in a future prediction. But theories that make predictions
that turn out to be false are rejected as untrue.
Thus, evidence in favor of the theory doesn't matter in determining its
scientific value. All that matters is whether the theory contradicts
itself by predicting things that are proven false, and if it makes no
predictions that could be proven false, then it is a non-scientific
theory.
In the case of learning styles, we can make very clear predictions of
what should happen if learning styles exist, which allows the theory to
pass Popper's falsifiability criterion, making it a scientific theory. We
could, for instance, expect that if learning styles exist, then teaching
students to their preferred styles should produce learning
improvements. If this prediction doesn't pan out in rigorous studies,
though, then, based on the requirement of falsification, we would have
a strong justification to reject the theory, because it has been proven
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inaccurate no matter how much confirmatory evidence we might have
collected along the way.

Learning Check
According to Popper, what is the central characteristic of "good"
scientific theories?
a.
b.
c.
d.

They can be proven true
They can be proven false
They can neither be proven true nor false
They are found to be useful

Degenerative Science
The main critique for Popper's falsification criterion is that it sets
"unrealistic standards for sound science" in many practical settings
(Mercer, 2016, p. 1) and that he was making an argument for how
science should be done in a purist form rather than how it is done in
practice. Addressing the issue of falsification directly, Kuhn (1996)
explained that "if any and every failure to fit [a falsification] were
ground for theory rejection, all theories ought to be rejected at all
times" (p. 146). Similarly, Mulkay and Gilbert (1981) explained that
"Negative results ... may incline a scientist to abandon a hypothesis,
but they will never require him to abandon it, on Popper's own
admission. ... Thus the utter simplicity and clarity of Popper's logical
point are lost as soon as he begins to take cognizance of some of the
complexities of scientific practice and as soon as he makes the
transition from his ideal scientific actor to real scientists engaged in
research" (p. 391).
In other words, Popper idealistically gave a single negative result the
power to topple an entire theory that might have mountains of
confirmatory results, but in the real world, scientists balance
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falsifications and confirmations in a complex way to determine how
long to responsibly stay with a theory that is starting to show some
negative results.
Following a similar strand of reasoning, Lakatos (1974) argued that
asking whether a theory is true or false is the wrong question. Rather,
theories, like lenses, are tools for seeing novel things clearly and
therefore can only either be progressive (empowering us to learn and
see more) or degenerative (not empowering us to learn and see more).
Falsification still plays a role in this classification but is seen more as
a holistic or continual check on the overall health of a theory.
To explain, one example Lakatos gave was a comparison of two
prominent theories from divergent fields: Marxism and Newtonian
physics. As a once young Communist leader himself, Lakatos
considered himself a disciple of Marx and zealously directed many
Communist efforts in Hungary until he was forced to flee the country
under Soviet threat. He took refuge in the United Kingdom, becoming
a Cambridge professor and a prominent philosopher of science and
mathematics. Revisiting Marxism in his later life, Lakatos (1974)
explained:
Has … Marxism ever predicted a stunning novel fact
successfully? Never! It has some famous unsuccessful
predictions. It predicted the absolute impoverishment of
the working class. It predicted that the first socialist
revolution would take place in the industrially most
developed society. It predicted that socialist societies
would be free of revolutions. It predicted that there will
be no conflict of interests between socialist countries.
Thus the early predictions of Marxism were bold and
stunning but they failed. Marxists explained all their
failures: they explained the rising living standards of the
working class by devising a theory of imperialism; they
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even explained why the first socialist revolution occurred
in industrially backward Russia. They "explained" Berlin
1953, Budapest 1956, Prague 1968. They "explained" the
Russian-Chinese conflict. But their auxiliary hypotheses
were all cooked up after the event to protect Marxian
theory from the facts. The Newtonian programme led to
novel facts; the Marxian lagged behind the facts and has
been running fast to catch up with them.
Lakatos considered the Marxism of his day to be degenerative
science, because it consistently predicted novel facts that did not
come about, and rather than rejecting the theory, adherents would
devise ad hoc explanations for why the predictions failed, essentially
propping up the theory with makeshift addenda.
Newtonian physics, on the other hand, made novel factual predictions
that could not have been arrived at without the aid of the theory. And
they were consistently confirmatory, making it a progressive theory
for scientific work.
To apply this same principle to education research, it may be too
purist of us to follow Popper's falsification criterion too strictly,
discounting a theory simply because it provided one false prediction.
However, as theories are applied over time a pattern of falsification
can emerge that should be troubling for researchers. For instance, if
studies emerge showing that predictions made by learning styles are
false, then we might explain away one or two false predictions on the
basis of misapplication or extraneous factors ("auxiliary hypotheses"
according to Lakatos), but if predictions continue to fail, then we
should question the progressive value of adhering to a theory that is
obviously degenerative in its predictive capabilities. This is especially
true when alternative theories might exist that can more accurately
and consistently explain results, such as multimodality, selfdetermination, and a host of others in the case of learning styles.
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Learning Check
According to Lakatos, what is the central characteristic of
degenerative scientific theories?
a.
b.
c.
d.

They make a true prediction
They make many true predictions
They make a false prediction
They make many false predictions

Either/Or Fallacy
Building off of this last point, just as the world is complex and messy,
there might be a variety of theories that we could employ to explain
anything that we see in it, meaning that there might actually be many
proposed theories that can explain any given phenomenon. For this
reason, by focusing too heavily on a single theory and ignoring
multiple alternatives, researchers can also quickly fall into an
either/or (or false dichotomy) fallacy, where they assume that there
are only two possible theoretical explanations for a given
phenomenon.
This may sometimes be done as a persuasive tactic that education
researchers use to bolster support for their own theoretical stances
rather than an actual scientific error. In Kuhn's scenarios, there are
always two competing theories — the dominant theory and the
challenger — and the dominant theory will carry the day unless the
challenger can show a capacity to outperform it in predicting and
explaining the world. In education research, though, researchers are
often hard-pressed to articulate what the dominant theory they are
trying to respond to may be.
For this reason, you will rarely see critiques of formal theory in
education research but will rather see veiled references to "the status
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quo," "one-size-fits-all," "lecture-based," "pencil-and-paper," or
"industrial model," or researchers will use a nondescript catch-all
term like "traditional" to serve as a strawman counterpoint to their
proposition. This is often done to carve out a place for new theoretical
approaches without seriously considering what the state of the field
actually is, thereby ignoring theoretical plurality and alternative
explanations.
To refer back to learning styles, if you showed me falsifying study
results of the theory, I might respond incredulously with an either/or
retort like "So, you think kids are all the same?!" Or, "You think we
should just use one-size-fits-all curricula?!" Or, I might ignore the
results and heroically proclaim that "I don't care what the so-called
studies say; I'm going to differentiate for my students' diverse
learning needs anyway." Yet, in doing so, I'm not showing a
commitment to differentiation but merely a commitment to one,
limited theory of differentiation, and my strategy for bringing up the
alternatives I did would be to claim that any approach that ignores
learning styles ignores the needs of students.
However, learning styles is not the only theory that empowers us to
view students as unique individuals with unique needs. Given three
diverse students — Juan (a first-generation, Christian, undocumented,
English language learner from Guatemala), Suzy (a white, atheist,
middle-class introvert), and Sofu (a physically active extrovert and
child of Christian refugees from Nigeria) — it would be absurd to
assume that these three students have the same learning needs or
that they will respond identically to stories you read or videos you
watch in class. But, it is also equally absurd to assume that the
biggest differences between these students will be that one prefers
pictures (visual), one prefers words (aural), and one prefers physical
movement (kinesthetic). That is, learning styles theory is not flawed
because it requires us to differentiate for student needs; rather, it is
flawed, because it does not require us to differentiate enough in ways
that matter for our students. It ignores socioeconomic, historical,
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language, and a variety of other factors that will influence a student's
ability to learn.
Yet, whenever theory is brought up either in research or in more
general contexts, specific theories are typically only compared against
vague, Bogeyman-like alternatives. Perhaps this happens at times
because we do not know what the alternatives actually are, but at
other times it seems that such phantasmic comparisons are made for
simple persuasive effect.

Barnum Effect
Another important and related problem with theory adoption borrows
from a common psychological phenomenon known as the Barnum
Effect. Named after the famous showman P. T. Barnum, the effect
explains a technique charlatans, such as magicians, mediums, and
crystal ball gazers, use to convince people that they have special
powers and insightful knowledge about strangers' lives. They do this,
in part, by purportedly telling strangers "secrets" that only they
should know by actually making broad, generic statements about
human nature and experience that could relate to anyone.
For instance, a psychic medium might tell a client that she "longs for
freedom," "doesn't like to feel suffocated," and "is focused on
success," and the client might believe that the medium has special
powers of insight because she keenly feels these statements to be true
about herself. She would likely leave her session feeling energized
and convinced that "yes, I am a woman who longs for freedom," not
realizing that each of these statements is true for just about anyone
and that she is being duped into building unjustifiable trust in the
medium. In such situations, victims passionately believe the charlatan,
because the statements are universally true, generic, and obvious, and
because they align with the victims' biases and assumptions about the
world. And once they believe that the charlatan has a gift of
divination, they will gradually become less and less critical of
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subsequent statements.
Theories in education research can be structured in this same fortunecookie-like way. Broad theories can be proposed that are generic and
are impossible to refute, not because they are strong and accurate but
because they are fluid, generic, and untestable. In other words,
vagueness leads to a false perception of accuracy, and once we
believe in the generalist theory, we begin to uncritically accept any
addenda taught by adherents of the theory as inspired and also
obviously true.
Learning styles is an interesting case of this, because individual
scholars who propose the theory can be quite descriptive and precise
in their formulations (making connections between specific styles and
activity in particular areas of the brain), but among companies that
provide commercial products to schools for testing and addressing
learning styles, articulation tends to be broad and unfalsifiable (e.g.,
"kids are different and have different needs"). Once generalist
theories are believed, though, all sorts of addenda can be appended
without critical review, such as the adding of learning style upon
learning style until people begin uncritically accepting that some
students are inherently "naturalistic," some are "philosophical," some
are "intrapersonal," ad infinitum, without any reasonable evidence
other than that they have passionately bought into the base,
generalist theory.
Proponents of many generalist theories can fall into this same trap,
such as feminism, critical race theory, and Marxism, where adherents
might believe in the obvious generalist theory (e.g., "that the sexes
should be socially, economically, and politically equal") and then
might also uncritically believe more specific applications,
manifestations, or addenda to the theory without reasonable
confirmatory evidence or legitimate consideration of contradictions
(e.g., "that girls' outperformance of boys' in reading and writing must
be a result of patriarchal oppression").

Education Research

77

In contrast, Kuhn explained that theories must be limited in "both
scope and precision" in order to be useful (Kuhn, 1996, p. 23).
Applying this to education, Burkhardt and Schoenfeld (2003) argued
that "most of the theories that have been applied to education are
quite broad. They lack what might be called 'engineering power' ...
[or] the specificity that helps to guide design, to take good ideas and
make sure that they work in practice." (p. 10) For these reasons,
"education lags far behind [other fields] in the range and reliability of
its theories," because we have overestimated the strength of our
theories and allowed them to have too broad of a scope (p. 10). This
leads to a precarious situation wherein we might uncritically believe
any eventuality or formulation of a generalist theory simply because
the base theory is so obviously true.

Learning Check
To avoid the Barnum Effect, theories in education research should be:
a.
b.
c.
d.

Broad and generalist
Focused and specific
Useful and progressive
Accurate and universal

Irrationality
And finally, we may also be influenced to adopt or reject a theory for
purely irrational reasons, such as intuition, hunches, opportunism,
and aesthetics. Feyerabend (1975) argued that rather than being an
aberration, this is actually the historical norm of science, wherein
revolutionary new theories have regularly been adopted and
proliferated for no other reason than that they appealed to "valuable
weaknesses of human thinking" (p. 126), requiring researchers to
utilize "propaganda, emotion, ad hoc hypotheses, and appeal to
prejudices of all kinds" to develop them and encourage their adoption
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(p. 119).
To illustrate this point, Feyerabend carefully chronicled the attempts
of Galileo to convince the religio-scientific community of his day that
the Copernican heliocentric theory of the universe was true and that
geocentric theories were false. Based on the scientific evidence
available at the time, there was not a legitimate scientific reason to
reject geocentric theories, especially because existing geocentric
theories (like the Tychonic system) were more accurate, complete,
and non-contradictory than the Copernican theory (e.g., the case of
stellar parallax). The main benefit that Copernicanism had over the
Tychonic system at the time was that it was simpler and more elegant,
which seemed to outweigh the need for evidence and accuracy in
Galileo's mind. Stellar parallax wasn't detected for more than 200
years after Galileo's death, and without that key piece of evidence,
Copernicanism was less empirically accurate than existing geocentric
alternatives. Yet, today, we celebrate Galileo's commitment to
Copernicanism not because it was the scientifically reasonable
position to hold at the time, but because he stuck to simplicity and
elegance (and ended up being right) even when the evidence at the
time pointed the other way.
Some philosophers of science have built upon this point and gone on
to question the potential truth-value of theories altogether, making
irrationality in theory adoption not only a historical reality but also a
necessity. In the realm of psychology, Greenwald, Pratkanis, Leippe,
and Baumgardner (1986) explained that "no theory can be proven true
by empirical data" and also that it is "impossible to prove one false"
(p. 226). This suggests that the quality of a theory may be based
primarily on its value to humans via irrational factors, rather than its
accuracy or inherent truth value.
In the case of learning styles, this explains why the theory has
proliferated despite contradicting evidence and inconsistencies. It
appeals to Feyerabend's "valuable weaknesses" or "noble prejudices"
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of humans by being intuitive and simple, which adopters seem to
value more than research evidence.
Similar situations exist with various theories. A powerful example of
this for me occurred once while attending an academic conference at
Oxford University. I sat in a small audience while the presenter of a
research study passionately shared his message and then, preempting
any critiques or questions, flatly explained: "I know that you may
argue with my theoretical stance, but I've lived it, I've experienced it,
so it doesn't matter what you think." And he was right. I couldn't
argue with him, not because his rationale was strong, but because he
systematically rejected rationality as an expectation for theory
adoption.
Though such irrational approaches to theory seem to be anti-scientific
(or, at best, non-scientific), they are nonetheless prevalent in
education research. A first-generation college graduate might adopt
critical race theory to study a K-12 school because it resonates with
his experiences as a minoritized child, not because it is the most
effective way for addressing the problem he is seeking to solve. An
educational technology researcher might adopt a particular
technology integration model because it is depicted with simple,
intuitive, and colorful graphics, not because it is logically or
pragmatically superior to alternatives. Or a behavioral scientist might
adopt a granting agency's preferred theory of student behavior to
improve chances for funding, not because it is accurate, helpful, or
meaningful for understanding student behavior.
Clearly, as humans, education researchers are influenced and
motivated by many irrational factors that will lead them to adopt some
theories (like those that appeal to their [noble and ignoble]
prejudices) while rejecting others (like those presented with a variety
of typos), but as education researchers, we should consider to what
extent we should allow irrationality to guide such decision making and
to what extent we should strive to be more critical and rational.
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Good Theory
Given all of these difficulties of theory adoption, education
researchers might understandably lament "What are we to do?"
Building off of Kuhn (1996), Rogers (2003), and others, I have
previously outlined some considerations that may be helpful for
education researchers broadly in identifying "good" theory (Kimmons,
Graham, & West, 2020; Kimmons & Hall, 2016). In our current
treatment, the most important of these seem to be the following: (1)
clarity, (2) compatibility, (3) fruitfulness, (4) scope, and (5) ability to
disprove/reject.
First, good education research theories should be clear, meaning that
they are "simple and easy to understand conceptually and in practice"
(Kimmons & Hall, 2016), thereby "eschewing explanations and
constructs that invite confusion, misinterpretation, and 'hidden
complexity'" (Kimmons, Graham, & West, 2020). The world is messy,
but theories only allow us to make sense of it and to progress as a
field if they themselves are clear and rigid. Clear theories can be
tested against emerging evidence, reevaluated, and revised or
rejected as needed. They allow for falsifiability and resist
degenerative science and non-science by giving us concrete
expectations.
Unclear, messy, esoteric, and amorphous theories, on the other hand,
cannot be nailed down to specifics (often either in their form or in
eventualities), meaning that they cannot be tested for accuracy. A
theory that can be adapted to explain anything can be confirmed by
anything and contradicted by nothing. Such procrustean obfuscation
can be appealing to researchers who want their theories to survive no
matter what the evidence actually says, but it is ultimately
detrimental to the field because it allows theories to persist far
beyond their shelf-life and prevents us ever from moving past the
empirical ceiling necessarily established by the theory.
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Second, a good theory is compatible with good practice (Kimmons &
Hall, 2016). The whole purpose of having a theory is to inform
practice, but not all practice is based on theory. This means that we
may have a variety of good practices in education and research that
are not based on theory, but if we are ever considering a theory to
inform our practice, we should at least begin by making sure that the
new theory doesn't make our practice any worse. As Kuhn explained,
theories are never adopted in a vacuum, but they are rather
intentional shifts responding to emergent needs. Education theories
come in all shapes and sizes; some are focused on design, others on
understanding. Yet, in all cases, theories should always improve
rather than merely replace existing ways of working. This means that
there is always a comparison aspect of theory adoption in which we
must ensure that by making any shift we are keeping any good
practices and are only continually making our craft better.
Third, Kuhn (1977) proposed that good scientific theories should be
fruitful, meaning that they should "produce new findings and
discoveries," thereby helping researchers "to reach solutions to
research puzzles" and to solve problems (Ivani, 2019, p. 4). As stated
earlier, even a theory that is not true (or cannot be proven true) may
still be useful — Newton's laws are not always true, but they are
extremely useful. One way that this happens is by helping us to make
predictions that come true. Another way is by helping us to make
progress in other fields or areas of inquiry that are not central to the
theory. Without such fruitfulness, we run the risk of falling into
Lakatos's depiction of degenerative science, where all of our work
focuses on merely propping up the theory rather than learning from it.
Fourth, theories should be scoped properly to be useful. Broad,
sprawling theories lack the engineered precision necessary to actually
inform action, and they persist not because they are strong, by having
a solid, finite backbone, but because they are weak, attempting to
amorphously ooze into vast realms of human experience so that we
can see them everywhere without actually learning anything.
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And finally, adopting a theory should never be a terminal decision.
That is, we should always operate on the assumption that any theory
might be wrong or that there might come a time when it is no longer
the most useful way of approaching our problems. We should be
willing to reject any theory, given sufficient evidence and alternative
ways of approaching our problems, rather than holding onto it with
cult-like fanaticism. Theories are supposed to be our tools, not our
masters. They serve us; we do not serve them. A fanatic might point to
their unwillingness to reject a broken or unhelpful theory as a sign of
heroic conviction, but in actuality, such an approach only stymies our
collective progress toward addressing education problems that we all
want to solve.
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1.4
Ethics
How should ethics and morality guide our work as
education researchers?

Royce Kimmons

Suppose you are a veteran science teacher. After years of
development, you've finally done it. You have created the best high
school science education curriculum ever devised!
The curriculum takes three years to complete. You are now doing it
with all of the students in your school and have found that the
students have been performing much better on standardized tests
than their peers did in previous years, and many more of them are
being accepted to elite colleges.
Wanting to get funding to implement the program in other schools
across the state, you approach a program officer for a major research
organization. She suggests that your results are very promising but
that in order to be competitive for their large grants, you will need to
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prove more reliably that the curriculum is having the effect that you
are claiming and that it is not due to chance or some other factor.
"Can you try it out with some other schools," she asks?
"No," you reply, "not without more funding."
"Well," she responds, "it seems then that you'll need to do some form
of a controlled trial at your current school, where you randomly assign
half of the students to use the experimental curriculum and the other
half to use the old curriculum. Then, you should be able to prove with
greater certainty that it's the curriculum having the effect, and we can
talk more optimistically about funding opportunities."
"But," you begin to carefully explain, "the curriculum is an entire
package. It takes three years to complete. That means if we don't do it
with half the students, they probably won't perform as well on
standardized tests and won't get into good colleges at the same rate
as their peers. I don't think I can do that to them."
She furrows her brow and nods understandably. "Yes, that would be a
difficult choice. But if you want to really help more kids and make this
thing big, then you're going to need to be a bit more scientific in how
you do this. Some kids might fall through the cracks those first few
years, but just think of all the kids you'll be able to help for years to
come once you have the evidence you need!"
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Key Terms
Consequentialism
An approach to ethics that holds that the morality of an action
should be determined by its effects.
Contractarianism
A non-normative approach to ethics that holds that what is held
to be right and good is merely determined by social contracts
that are shared between people.
Deontology
An approach to ethics that holds that the morality of an action
should be determined by its duty-bound adherence to particular
laws or norms of behavior.
Ethics
The branch of knowledge that deals with rightness, goodness,
and morality.
Moral Relativism
A non-normative approach to ethics that holds that what is
right and good is only ever determined by references to
individual or cultural norms or contexts.
Normative Ethics
Approaches to ethics that assume some level of
universalizability of moral action (across cultures or contexts).
Utilitarianism
The consequentialist stance that moral behavior consists of
doing what will have the greatest effect, typically in terms of
doing the greatest good for the greatest number of people.
Virtue Ethics
An approach to ethics that holds that the morality of an action
should be determined by its relationship to the moral agent's
development or expression of fundamental virtues.

Now, pause. Ask yourself honestly: If you had to make this choice and
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there were no other options, what would you do? Would you
jeopardize the futures of a few dozen students in order to potentially
improve the lives of thousands? Or would you continue the curriculum
with the few hundred knowing that doing so will likely prevent you
from ever being able to have any impact beyond the walls of your
school?
Though fictional, this story represents one of the many very real
ethical dilemmas that education researchers must face. These
dilemmas are shaped by competing values, competing beliefs about
what is good, and competing needs of the self, other individuals, and
society.
In this scenario, would it be good to continue providing the
curriculum to all of your students? Of course. Would it also be good to
do the research necessary to get funding to provide it to more
students? Also, yes. But, if you cannot do both, then which good is
greater, preeminent, or better? (I could further complicate the issue
and point out that it also probably wouldn't be bad for you to be able
to monetarily benefit from selling your curriculum at scale either, but
we'll ignore that for now.)
Ethics, or the study of rightness, goodness, and morality, exists to
help us determine which actions are right and wrong, under what
circumstances, and why. Like everyone, researchers must grapple
with the ethics of their decisions as individual people, but they must
also grapple with the ethics of their decisions as researchers in a field
where there are many opportunities to do good or harm, to act rightly
or to act wrongly. In this chapter, I'll provide an overview of the three
dominant approaches to normative ethics, which will serve as a
starting point for analyzing the morality of particular research
behaviors and the enactment of research agendas through differing
paradigms.
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Relativistic vs. Normative Ethics
In the example above, we might argue that a science teacher's
withholding curriculum from a smaller group of students would be
immoral, because intentionally withholding valuable educational
experiences from any student is, as a rule, never acceptable. Or we
could argue in the opposite direction that the potential benefit of
helping more students by performing the experiment justifies any
negative outcomes that the smaller group might experience. Or the
teacher might claim that withholding the curriculum would constitute
a betrayal of the teacher's relationship to the students and their role
as a teacher, while another might argue that the same action might be
a betrayal of the teacher's role as a researcher.
This is an example of a moral dilemma or a situation when the
purported morality of an action is called into question and represents
a conflict between opposing values or requirements (McConnell,
2018). In this case, the opposing requirements faced by the teacher
would be requirements to a smaller group of current students vs. a
larger group of potential students.
One might attempt to avoid the dilemma altogether by arguing for a
stance of moral relativism or contractarianism, explaining that the
moral choice for this teacher would be determined by their cultural
context, individual beliefs, time, and place. Or in other words, there is
no moral dilemma here, because whatever the teacher chose to do
would simply be a matter of preference, cultural norms, habituation,
etc. Such relativistic approaches to morality are differentiated from
normative approaches to morality, which seek to universalize moral
requirements in some manner.
Relativistic approaches to ethics are common in popular culture today
and are often seen as "harbingers of tolerance, open-mindedness, and
anti-authoritarianism" (Baghramian, 2015). At some level, nonnormative approaches to morality are appealing, because they allow
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us to iconoclastically discount taboos and mundane behaviors that
might be considered immoral in some cultures but not in others (such
as wearing a hat indoors or extending one's left hand to a stranger for
a handshake). Yet, relativistic approaches to ethics are ultimately
untenable for researchers, because the same relativistic argument
that could be used to claim that there is nothing morally wrong with
refusing to refer to an elder by their appropriate title could also be
used to justify direct harm to individuals or to claim that Nazi war
crimes committed in the name of research were merely reasonable
expressions of the time and context.

A patient and a physician in the Tuskegee Syphilis Study

History is replete with examples of researchers engaging in unethical
and harmful activities:
In the 1940s, Nazi scientists conducted thousands of
experiments on prisoners in concentration camps, in which
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researchers intentionally harmed, tortured, and killed victims in
various ways, including poisoning, blunt head trauma with
hammers, mustard gas, freezing, jaundice, sterilization,
burning, electroshock, body part transplantation, and many
other methods.
From 1932 to 1972, hundreds of economically disadvantaged
African American men with syphilis in the Tuskegee Syphilis
Study were provided with meals and other incentives so that
researchers could study what syphilis did to their bodies. They
were never offered penicillin treatment, even though it was
accepted as the standard treatment by 1947, and they were not
accurately told why the researchers were studying them.
In the 1940s, inmates at Stateville Penitentiary were recruited
for participation in a study on malaria and were paid $100.
They were then infected with malaria via mosquito bites,
assigned to treatment and control groups, and administered a
variety of potential treatments, many of which were highly
toxic. Some participants were intentionally not treated until
their temperatures exceeded 108-degrees. They experienced
jaundice and anemia as well as "severe headaches and eye pain,
nausea, weakness, vertigo, vomiting, diarrhea, and Herpes
simplex, which was very common and often severe" (Miller,
2013). At least one patient died.
In 1939, researchers in the Monster Study experimented on
war orphans to better understand the development and
treatment of stuttering problems. As part of the study, they
intentionally influenced many children who spoke fluently to
develop stutters, which impacted their ongoing ability to
communicate and to be successful in their schoolwork.
From 1963 to 1973, 67 male inmates in Washington and
Oregon were offered $25 per session (along with suggestions of
parole) to allow researchers to irradiate and biopsy their
testicles. This allowed researchers to better understand how
radiation might affect astronauts.
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Such researcher actions are not merely relativistically immoral but
are normatively reprehensible. We should not look at these examples
and merely excuse them by saying that they "simply represent a
different time" or culture. Rather, we need ethical measures and ways
of reasoning that allow us to differentiate between moral and immoral
behaviors across contexts in ways that relativistic morality cannot
allow. Toward this end, ethicists approach moral dilemmas in a
variety of normative ways, and as researchers, we must also be willing
to approach ethics normatively to ensure that the morality of our work
transcends our current time and culture.

Three Approaches to Normative Ethics
When faced with ethical dilemmas, we often find ourselves weighing
multiple values, rights, requirements, or goods against one another,
and determining which should be prioritized may not be clear.
Ethicists propose that there are at least three aspects of the dilemma
that we can focus on to guide our thinking: the action itself, the
consequences of the action, or the nature and intentions of the person
performing the action. By giving one of these aspects greater
creedence than the other two, we can create normative guidelines for
what constitutes ethical behavior. Such guidelines will have farreaching effects as they influence our moral reasoning across multiple
situations, such as guiding us to always prioritize consequences over
intentions.
By focusing more attention on one of these three aspects of a
situation, we will subscribe to one of three common approaches to
normative ethics: deontology, consequentialism, or virtue ethics.
Ethicists continually disagree on which of these is the best approach,
because each has its own benefits and disturbing consequences, but
researchers will occasionally use each to make ethical claims about
their work, and it is, therefore, our responsibility to better understand
them and decide when they should be utilized.
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Deontology
Deontology focuses on actions themselves and proposes that morality
consists of adhering to universal laws of good action (Alexander,
2016). An example of this might be a parent teaching a child not to lie.
"Even if it means you might get into trouble," a parent might say, "it is
always better to tell the truth." By teaching this to a child, it is
anticipated that the child will develop an intrinsic, duty-based
motivation to tell the truth. If the child acts out of duty, then threats
of punishment or promises of reward will not matter, as the child will
tell the truth simply because it is "always the right thing to do."
A professional example of this would be the Hippocratic Oath (or
variations that are still administered in some form to many graduating
medical students in the U.S.) and the related injunction to "first, do no
harm." Such oaths expect medical professionals to hold certain
practices related to patient wellbeing as sacred and inviolate, and the
morality of an action stipulated in the oath is interpreted solely upon
rigid conformity to it in a generally black-and-white, legalistic manner.
Laws, policies, constitutions, and declarations of rights operate
similarly. For instance, the United Nation's Universal Declaration of
Human Rights holds that "Everyone has the right to life, liberty and
security of person." And based upon this moral dictum, governments,
regimes, and individuals are judged as either moral or immoral by
whether or not they follow it. Following the dictum is considered
moral, while deviating from the dictum (no matter the reason,
purpose, or context) is considered immoral.
Following the research abuses perpetrated by Nazis in World War II
and the subsequent Nuremberg Trials, the Nuremberg Code was
created and adopted as an international code of ethics governing
research experiments. Some of the points of the code were clearly
deontological in nature, such as requiring voluntary consent from
research subjects and allowing subjects to withdraw from studies at

Education Research

94

any point, the duty-based principle underlying such points being that
researchers have a duty to honor the self-determination and agency of
participants. In other words, honoring participant self-determination
and agency is simply the right thing for researchers to do.
In education, this translates into basic moral expectations of the
researcher, in which we only study participants who have provided
their informed consent, do not take advantage of vulnerable
populations (such as young children and prisoners), inform
participants of the nature of our work, do not attempt to coerce
participation from our participants, do not share participant data
without their consent, and allow participants to withdraw at will.
Generally speaking, these are universal codes of conduct that we
subscribe to simply because rigid conformity is the moral thing to do.
However, though many deontological approaches to ethics are
commonplace, there are several obvious problems that can arise from
this approach. First, by relying upon universal maxims for the right
action, deontological ethics can seem too rigid in all situations and
contexts. For instance, though honoring participant self-determination
is paramount, are researchers required to be held to it if participants
are attempting to self-harm? Or might there be another moral
requirement placed upon the researcher to interfere out of concern
for the subject's wellbeing? In the case of the child learning to tell the
truth, might there be situations when telling the truth is not the
morally correct thing to do, such as when truth-telling will result in
imminent harm to another person?
Second, since deontology defines morality as rigid adherence to
maxims in a universal fashion, much harm can arise if those maxims
are themselves harmful. Abraham Lincoln famously offered a
deontological argument for following bad laws as follows:
When I so pressingly urge a strict observance of all the
laws, let me not be understood as saying there are no
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bad laws.… But I do mean to say, that, although bad
laws, if they exist, should be repealed as soon as
possible, still while they continue in force, for the sake of
example, they should be religiously observed.
In this regard, Lincoln argued for deontological rule-following but also
recognized that any law might be wrong and in need of revision or
abolition. In this view, then, rule-keeping can be seen in some ways to
be more important than the rules themselves, which means that under
a deontological view, a moral rule-keeper might be causing much
harm but still be considered moral.
In a similar way, the faithful rule-keeper may sometimes actually be
acting against the intent of the law by obeying the "letter of the law"
while violating the "spirit of the law." For instance, as an instructor, I
might establish and enforce assignment deadlines to ensure that my
students are progressing through my course at a reasonable pace so
that they will be able to successfully complete it, but if I enforce this
rule too rigidly and do not account for students with special needs or
unexpected trauma, then I would be allowing adherence to the rule to
stand in the way of the purpose for the rule (i.e., student success).
Today, researchers do operate under several key duty-based ethical
standards. As suggested earlier, guidelines on how to treat subjects,
especially in terms of consent, privacy, self-determination, and safety
are generally treated as vital, but not all are consistently treated as
inviolate in every circumstance.
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Learning Check
Which of the following statements are examples of deontological
approaches to ethics?
a. "Thou shalt not kill." — The Holy Bible
b. "The end may justify the means as long as there is something
that justifies the end." — Leon Trotsky
c. "Act only on that maxim through which you can at the same
time will that it should become a universal law." — Immanuel
Kant
d. "A knight must not complain of his wounds, though his bowels
be dropping out." — Don Quixote (Man of La Mancha)
e. "Do what is right, let the consequence follow." — Latter-day
Saint Hymn

Consequentialism
Consequentialism focuses on the consequences of actions and
proposes that the morality of an action is determined by the
desirability or harm of its results (Sinnott-Armstrong, 2019). To
connect back to the truth-telling example above, a parent employing
consequentialist ethics to teach a child about honesty might teach
them that "you should normally tell the truth, because telling the truth
makes people happy." In this scenario, truth-telling is not considered
to be good on its own but only as a vehicle for making people happy.
If, then, a situation ever arises when telling the truth would lead to
heartache or sadness, then, in those cases, telling the truth would no
longer be the morally right thing to do. This places all determinations
of morality upon the effects of the actions, intended or not, and not
the actions themselves.
As perhaps consequentialism's most well-known and most-discussed
formulation, utilitarianism holds that when judging between two
potential actions, the moral choice will be the one that maximizes
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benefit, either in terms of numbers of people benefitted or the
qualitative nature of the benefit (Driver, 2014). In other words, the
goal of utilitarianism is utility or human happiness, and all actions are
morally evaluated based on their influences upon happiness. Because
of its popularity and development, I'll focus on utilitarianism as the
prime example of consequentialism for moving forward.
Professional, social, and personal instances of utilitarianism are
widespread. People will regularly structure their activities in ways
that maximize their own happiness or that of their social group and
will often even ignore moral maxims that they might generally hold to
be true if they are perceived to interfere with this pursuit.
As a simple example, the original formulation of the Hippocratic Oath
required physicians to not ever "use the knife," ostensibly because
cutting a patient in any form inflicts harm on the patient's body. This
is undoubtedly true, and anyone who has ever undergone surgery that
involves incisions might still have the scars to prove it, but is there
ever a time when surgery by incision is justified? Certainly. Take the
case of a child who is born with a congenital heart defect. Surgeons
have developed procedures to correct such defects, but doing so often
requires breaking the infant's sternum, stopping their heart,
transfusing blood from a donor, and months of recuperation. Why
would anyone allow such a gruesome and dangerous procedure to be
performed on an infant? The simple answer is that the net benefit to
the child, in terms of years-lived and improved quality of life, justifies
actions that might otherwise be unconscionable. That is, in this case,
surgeons and parents believe that the consequence (improved life and
happiness of the infant) justifies what would otherwise be an immoral
act (intentionally harming the infant).
In fact, many of us would argue that if a parent did not allow
reasonably-successful surgeries to be performed on a terminally-ill
child then that parent would be guilty of negligence toward the child
— meaning that failure to harm the child through surgery would be
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immoral.
Such reasoning is not only applied to doing harm to an individual to
promote their overall wellbeing but is also commonly used to justify
doing harm to an individual or small group in order to benefit society
more broadly. We ask individuals to temporarily harm themselves by
donating blood in order to save the lives of others. The very notion of
drug testing in pharmaceuticals is based on this premise, where
relatively small groups of people agree to take drugs that may have
negative health side-effects in order to inform treatment for the larger
population.
Many other points of the Nuremberg Code operate from this ethical
stance, wherein researchers must "yield fruitful results for the good of
society" that would be "unprocurable by other methods" and the
"degree of risk to be taken should never exceed that determined by
the humanitarian importance of the problem to be solved." This means
that risks to individuals and violations of general rules of conduct
might be appropriate in situations where doing so is absolutely
essential and of broad benefit to society.
Similar utilitarian reasoning is employed by education researchers to
justify their studies and to occasionally violate maxims that otherwise
would be followed. As the introductory dilemma to this chapter
suggested, beneficial educational interventions might sometimes be
denied to some students in order to prove their legitimacy for larger
populations. Even in a single classroom, normal activities might be
temporarily disrupted to try a new curricular approach, because it
promises to have a net benefit to students in the long-run. And in
situations where we want to study students' behaviors, we might
temporarily not let them know that we are studying them because
knowing would change their behaviors.
In all of these cases, note that a form of the term "temporary" was
used, meaning that though education researchers might sometimes
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justify harming participants through their work, there remains an
expectation that doing so will both (a) provide net benefits to society
in terms of research outcomes and also, whenever possible, (b)
correct any harm done to the individual, providing net benefits to
them as well. So, if a student is placed in a control group and is
temporarily denied access to a beneficial experimental education
intervention, then it is expected that upon completion of the study the
student will be allowed to benefit from the intervention as well.
Though such reparative approaches to harming students are not
always possible, the general principle is that education researchers
will do everything possible to minimize risk of harm to participants
and also do everything possible to correct any harm that occurs
because of the study.
Though utilitarianism is common, there are at least two major
problems that adherents of this approach must address. First,
consequences are not always clearly discernible before acting. The
child telling the truth might not know the effect it will have on the
listener, and the surgeon might be asked to perform a surgery with a
low likelihood of success. In these cases, if the consequence is
increased harm (sadness for the listener or death for the patient),
then the action was immoral. Yet, the entire purpose of ethics is to
inform people on how they should act before they act, meaning that if
the morality of an action cannot be determined until after the
consequences are felt, then how are we to act? All morality, then,
potentially becomes a guessing game of whether our actions will have
the effects we intended, and if they don't, then we are immoral as a
matter of chance.
The second, and even more serious, difficulty with utilitarianism is
that it can be used to rationalize the violation of fundamental rights
and causing extreme harm to individuals as long as such atrocities are
done in the name of promoting the greater good. Almost every despot,
dictator, and perpetrator of genocide in history has claimed to act for
the greater good. The entire Nazi propaganda machine was based on
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such premises: that in order for Germany and the majority of the
population to thrive, a small minority of the population would need to
be deprived of rights. Nazis justified horrible experiments on political
prisoners upon the rationale that such suffering would benefit the
German majority via better science, better medicine, and better
soldiers. Utilitarian arguments can always be made to marginalize,
harm, or destroy individuals and minorities as long as doing so
provides a net benefit to society (e.g., the majority). Even genocide
can be justified as a utilitarian moral good.
Today, researchers continue to use utilitarian reasoning to guide the
morality of their actions, but, as these two problems highlight,
utilitarianism must be tempered with certain inalienable maxims of
right and wrong in order to guide actionable practice and to prevent
the rationalization of atrocities.

Learning Check
Which of the following statements are examples of consequentialist
approaches to ethics?
a. "It is logical. The needs of the many outweigh the needs of the
few." — Spock (Star Trek)
b. "Ask not what your country can do for you but what you can do
for your country." — John F. Kennedy
c. "The means we employ must be as pure as the ends we seek."
— Martin Luther King, Jr.
d. "Society's needs come before the individual's needs." — Adolf
Hitler

Virtue Ethics
Virtue ethics focuses on the development and expression of virtues
themselves as the fundamental indicator of moral action. Whereas a
consequentialist might say that virtues are good insofar as their
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development leads to social benefits and deontologists might say that
fulfilling one's duty to universal laws is the only guiding virtue, virtue
ethicists "will resist the attempt to define virtues in terms of some
other concept that is taken to be more fundamental," such as
happiness or duty (Hursthouse, 2017).
Virtues are excellent traits or dispositions that are considered to be
worthy of cultivation in the moral actor. In the case of the child being
taught not to lie, a parent might explain "you should be an honest
person, and honest people do not lie." Becoming an honest person,
then, is the reason that the child should not lie, without reference to
universal maxims or consequences of dishonesty. Developing the
virtue (in this case, the disposition of honesty) is the measure of
morality. An honest person, in this way, will still generally tell the
truth but will do so with consideration for complexities of others'
feelings, the ramifications of the truth, an abhorrence of dishonesty,
and a consideration of other important virtues (e.g., love and concern
for the other). Whether or not a person is truly honest (or has
developed the virtue of honesty) will be manifested in their overall
behavior, not a single act, and will take into account their intentions
and reasoning.
Though developing virtue is considered in this approach to be the
fundamental goal of ethics, it is tempered with an understanding that
practical wisdom is necessary in all things. Just as we might say that
"so-and-so is honest to a fault," we can simultaneously value honesty
but also recognize that its enactment requires tact, thoughtfulness,
and balance. An honest child might behave differently than an honest
adult not because of a different natural propensity to honesty but
simply because the adult has learned to wisely enact honesty in any
situation.
Though originally postulated by Aristotle over 2,000 years ago, virtue
ethics remains popular and is heavily debated. In recent years, new
approaches to ethical reasoning have been proposed that have
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marked similarities to virtue ethics, such as care ethics (SanderStaudt, 2020) and feminist ethics (Norlock, 2019). In these
approaches, love, caring, and relationship-building are considered
essential virtues, to be understood and appreciated in non-reductive
ways. In the education literature as well, being caring (Laine, Bauer,
Johnson, Kroeger, Troup, & Meyer, 2010), student-centered, and
humanizing (Salazar, Lowenstein, & Brill, 2010) are typically treated
as essential virtues for teachers to cultivate. Importantly, such caring
dispositions are not seen as "fixed personality traits" but, rather, "are
commitments and habits of thought and action that grow as the
teacher learns, acts, and reflects" (Diez & Murrell, 2010, p. 14),
meaning that in education we expect professionals to develop specific
virtues in relation to their practice.
It seems reasonable that this should be applied to education
researchers as well and that caring for our students and our research
participants is an essential virtue that should be cultivated by every
teacher and researcher. However, the obvious difficulty with applying
virtue ethics to professional decision-making is that it requires us to
determine, define, and agree upon what those core virtues are. Thus,
we might agree that the virtue of caring is essential to education
research, or we might not. And even if we do agree that caring is
essential, we might not agree on what this actually means or how it is
wisely enacted in every case.
Early in my career, I was discussing a curricular decision with a
senior colleague, wherein I was pushing him to consider a small group
of students in his class whose needs were not being met. He
interpreted the gist of my comments as an unspoken question "Don't
you care about your students?" He then responded curtly: "I don't
care about my students individually. I only care about them
collectively."
Though not prevalent, I have occasionally heard different variations
on this same theme many times since then from diverse education
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professionals who interpret the virtue of caring as an abstract concept
that is applied to groups in a disinterested, generalist manner rather
than to individuals in a focused, concrete manner. I see this as a gross
misunderstanding of the virtue of caring because caring for a group
implies caring for the individuals within it. So, if you do not care for
the individuals, then you can never care for the group. And just as I
would not want my child to have a teacher that failed to cultivate the
virtue of caring toward them, I would not want to participate in a
study with a researcher who did not cultivate the virtue of caring
toward me. Thus, even if we agree on virtues, what any virtue actually
means in practice may be contested.
To further explore this issue, part of the reason that virtue-based
decision-making requires wisdom is that virtues can lead to
contradictory conclusions. A simple case arises from the virtues of
justice and mercy. Most would agree that both justice and mercy are
virtues, but whenever they are applied in specific cases they are
almost always at odds with one another (Kidder, 2009). If a student
plagiarized a paper but was later penitent, then a just instructor
might fail them while a merciful instructor might give them another
chance. Since the actions are contradictory in this situation, which
virtue should the instructor enact, and does it depend on the context
(e.g., the student's understanding of what plagiarism is and whether
they were properly taught)? Again, in my professional practice I have
grappled with colleagues in these sorts of cases, and it can be very
difficult for our shared wisdom to see eye-to-eye.
Today, virtue ethics is applied in a variety of professional practices
where key dispositions are identified as being paramount, even
though specific enactment of those dispositions may be left uncodified
to allow for wise application to each context or situation. According to
the Nuremberg Code, researchers should exercise "careful judgment,"
"good faith," risk-avoidance, and humanitarianism, all of which seem
to be dispositional or virtue-based in nature. In addition, some
common dispositions expected of education researchers might include
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being caring, empathetic, just, equitable, committed, competent,
respectful, and contemplative, just to name a few.

Learning Check
Which of the following statements are examples of virtue ethics?
a. "By doing just acts the just man is produced, by doing
temperate acts, the temperate man; without acting well no one
can become good." — Aristotle
b. "Be ye therefore perfect, even as your Father which is in
heaven is perfect." — The Holy Bible
c. "Success is not final, failure is not fatal: it is the courage to
continue that counts." — Winston Churchill
d. "Human happiness and moral duty are inseparably connected."
— George Washington

Confronting Ethical Dilemmas
From this brief introduction to ethics, it is not surprising that there is
so much disagreement about what constitutes moral action and that
people often struggle to determine what they should do in a given
circumstance. I will now close this chapter with some practical
guidance on how to move forward as a researcher and circle back to
the original dilemma presented at the beginning, providing a solution
for whether the science teacher should perform the study or not.
The reason that some of the choices we face are dilemmas is that it is
often difficult to parse out where we can compromise and where we
cannot. For instance, if we believe in two conflicting maxims (such as
"it's wrong to lie" and "it's wrong to hurt someone's feelings"), then
how do we know which to follow?
Furthermore, the role of human agency and intentionality in ethics is
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even more difficult to understand with certainty, because sometimes
we believe that an action is good even if it has bad results as long as
the intent was honorable (e.g., Good Samaritan clauses) and at other
times we believe that intentionality doesn't matter for determining the
morality of an action at all (e.g., a man who sexually harasses or
abuses a woman but feels there was nothing inappropriate about his
behavior).
To help us through this, here's a procedure that employs all three
approaches to ethics in a way that attempts to capitalize on their
strengths and to defuse their weaknesses. It is specifically designed to
help you determine whether or not (and how) to conduct a research
study, and for your convenience, Table 1 can also be used as an
organizing tool for documenting your reasoning as you work through
the dilemma.
To solve the dilemma, you should first reflectively identify the core
virtues that you're seeking after in your personal and professional life
by filling in the blank of "I am (virtue)." This allows you to clarify the
central tenets and guiding principles that shape your vision for who
you are and who you want to be. We do this first so that we can
ensure that these virtues are foremost in our thinking and to ensure
that any course of action we take will not violate our central moral
purpose. As you do this, you do not need to list absolutely every virtue
that you strive for or think is good but only those that relate directly
to the problem at hand. In the case of the science teacher, she might
identify her core pertinent virtues as being caring (she cares about
her students' wellbeing), equitable (she doesn't want to disadvantage
one student to another), helpful (she wants to benefit as many
students as possible), career-focused (she wants to improve her
career), and competent (she wants to do good research to produce the
results that the grantor is asking for). Place these core virtues in
Column 1 of the table.
Second, you should identify any requirements that are placed upon
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you either by general maxims you have adopted (which may come
directly from your core virtues), laws that you must abide by, or
expectations that are placed upon you by an outsider. Do this by
completing the statement "I must (requirement)." Again, you should
focus here only on the requirements that pertain directly to the matter
at hand and do not need to include truisms that might matter to you in
a different circumstance. In this case, the science teacher recognizes
that she is required by the grantor to conduct studies using control
groups, and she also has a requirement emanating from her core
virtues dictating that she will not disadvantage students in the longterm. Place these requirements in Column 2.
These requirements, along with the core virtues in Column 1,
represent our uncompromisables, meaning that violating any of them
would constitute either a moral violation or a technical impossibility in
the given case. In this situation, there is nothing inherently moral
about conducting studies using control groups, but it is, nonetheless,
a requirement placed upon the teacher by the grantor and must,
therefore, be deontologically observed. As uncompromisables, any
conflicts that exist within these columns constitute the heart of the
dilemma, and we must eventually find a way to move them out.
Once you have drafted your uncompromisables, then you are ready to
engage in the utilitarian process of asking what the potential benefits
of the proposed action would be. Do this by completing the statement
"Wouldn't it be great if (potential benefit)," and place your answers in
Column 3. These are your goals or the best-case results of the
proposed action.
The last two columns mirror Columns 1 and 2 but represent
Secondary Virtues (instead of Core) and Guidelines (instead of
Requirements). These take the same grammatical form as the Core
Virtues and Requirements but are of lower priority and are therefore
compromisable in comparison to the uncompromisables. Add any
virtues or expectations that you considered for Columns 1 and 2 that
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you ended up not including because they weren't absolutely core or
necessary. In the science teacher's case, she recognized that being
helpful to the research community and benefiting more students
through her work would both be good things to do but that they
shouldn't be prioritized at the same level as her other entries.
Table 1
Example table for solving the science teacher's dilemma
Core
Virtues

Requiremen
ts

"I am..."

"I must..."

Caring

Not
disadvantage
students in
the long-term
1

Equitable

Secondary
Virtues

"It would be "It's
great if..."
generally
good to
be..."

We had more Helpful
solid evidence
that the
Committed
curriculum
was working CareerFocused
Gain informed More
consent/assen students
Competent
t from
could be
participants
impacted by
the
Allow
curriculum
participants
to withdraw 2

Uncompromisables
1

Potential
Benefits

2

Potentialities
3

Guidelines
"Whenever
possible, I
should..."
Benefit more
students
through my
work
Not
disadvantage
students in
the short-term
Advance my
career
Only conduct
studies using
long-term
control
groups 1 2

Compromisables
4

5

1 2 These items are in conflict and cannot remain together in the Requirements

Education Research

108

column.

As you engage in this process, feel free to move items back and forth
between Columns 1 and 4 and between Columns 2 and 5. As you do
this, you are engaging in a process of discerning what is essential to
the morality of the issue in question and what is not. By seeing the
requirements lain out like this, you can quickly see if any conflicts
exist, and if they do, then you must resolve the conflict by moving one
of the items to the Compromisables category.
In the case of the science teacher, she determines that some of her
initial Uncompromisables are actually Compromisables. Being careerfocused, for instance, and seeking to advance her career are treated
as secondary when compared to the other items in Columns 1 and 2
and are therefore moved to Columns 4 and 5.
The central dilemma that eventually becomes clear to the teacher is a
conflict between being competent (and only conducting studies using
long-term control groups) and being caring and equitable (and not
disadvantaging students in the long-term). After weighing these
against each other, she concludes that being equitable and caring is
more important than being competent and moves the latter to Column
4.
This effectively resolves the dilemma and makes clear that though it
would be good for the teacher to do the study and follow the
guidelines in Column 5, it would be wrong for her to do it in a way
that violated any items in Column 2. She, therefore, concludes that
she will not do the study unless the grantor changes the "long-term
control group" requirement to a guideline.
The conclusion that the science teacher arrives at, then, is that
choosing to conduct the study in its present form would have been
immoral and that though it is unfortunate that she will not be able to
conduct the study, she has nonetheless behaved morally by choosing
to abstain.
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The purpose of this chapter has been to lay out normative approaches
to ethics and to introduce the problems of moral relativism when
applied to research. In future chapters, I will explain specific moral
requirements that are placed upon researchers, how ethical research
considerations are arbitrated by institutional review boards, and how
specific ethical problems should be approached across multiple
research paradigms.
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2
Paradigms
What are research paradigms, and why are they
important in education research?

Royce Kimmons

Imagine you are invited to work as part of a research team. You show
up for your first day and discover, unbelievably, that you are joined by
many famous historical figures. Whisked away from their own times,
these thinkers sit down with you around a massive table, and you are
tasked with working together to learn about the universe.
How do you imagine this meeting unfolding? Would Marie Curie and
Carl Jung agree on fundamental assumptions about the nature of the
universe? Would Galileo and Harriet Beecher Stowe agree on what
should count as evidence? Would Malcolm X and Hannah Arendt
agree on what the end goal should be of any work you are doing
together? Would Mohandas Gandhi and Jeanne d’Arc agree on the
means for achieving those goals? And ultimately would you be able to
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work together to do anything meaningful?

Key Terms
Axiology
The branch of knowledge that deals with value, mattering, and
importance.
Epistemology
The branch of knowledge that deals with knowing, such as what
is known, how it is known, and how it is proven.
Ethics
The branch of knowledge that deals with rightness, goodness,
and morality.
Incommensurability
The assumption that differing paradigms or worldviews are not
readily compatible with or reducible to one another.
Method
The specific procedure, action, or steps taken when doing
research, such as distributing a survey, conducting an
interview, or statistically analyzing numeric data.
Methodology
The technical guidelines followed when performing methods,
such as how a survey instrument should be constructed, how an
interview should be conducted, or how data should be validly
analyzed.
Ontology
The branch of knowledge that deals with being and reality.
Paradigm
A model or pattern we follow when conducting research,
including both our surface-level methods as well as our deeper,
often hidden, beliefs, attitudes, expectations, and values.
Pluralism
The assumption that multiple views, approaches, or stances can
be contextually legitimate.
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Differing Worldviews
The optimist in me hopes that a room of such brilliant people could
find sufficient consensus to work together toward some valuable goal,
but the realist in me recognizes that the underlying worldviews of
these people would make any type of joint endeavor difficult if not
altogether impossible.
Why? Why might bright, capable people with common goals struggle
to work together?
To answer this question, we need to recognize that the way people
approach problems and even what they identify to be problems is
based on certain fundamental beliefs, habits, and dispositions. It
encompasses how they see themselves, how they see other people,
and how they see the world.
For instance, when faced with a particular instance of human
suffering, Mother Teresa might respond by rushing to the aid of the
person in an attempt to alleviate their immediate needs. She would do
this operating from a metaphysical belief that good and evil currently
exist in the world as a result of divine design (or at least divine
allowance) and also a related ethical belief that, as God's children,
other people should be loved and cared for and that it is her duty to
do so.
In contrast, when faced with the same scenario, Karl Marx might
respond by rushing to critique and correct the social and economic
system in which the human suffering originated. He does this
operating from a belief that the welfare of groups of people has
historically been dictated by the social and economic institutions
surrounding them and that human suffering can only be overcome by
correcting the systems that have allowed the wealthy and powerful to
take advantage of the masses. His guiding ethical belief, then, is that
all people should be equally empowered and liberated and that such
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liberation is a group or community affair. Marx himself famously
explained this difference of perspective as follows: "When I give food
to the poor, they call me a saint. When I ask why they are poor, they
call me a communist."
Thus, even though Mother Teresa and Karl Marx might have similar
aims to reduce human suffering, the assumptions that they make
about suffering and about their roles in addressing it might be a
source of friction. Karl Marx might view Mother Teresa's approaches
as quaint or ultimately futile because she ignores larger social
institutions and only works to address specific instances or symptoms
of suffering rather than its root causes, which he believes reside in
the inequitable distribution of wealth, capital, and production.
Mother Teresa, on the other hand, might equally view Karl Marx’s
approaches as dangerous or ultimately futile, because he ignores
individuals and only works to address historical symptoms of a deeper
problem, which she believes resides in the selfishness and pride of the
individual human heart.
Such differences are not trivial and are not limited to the realm of
political action. For a more academic spin, we might in this imagined
scenario ask any of our historical cadre of researchers how we could
learn about the nature of human suffering, and they would have very
different answers.
Karl Marx and Michel Foucault would likely suggest a critical,
historical study of human economic and political institutions.
Malcolm X would likely adapt this same approach in a manner
that focused squarely upon racialized suffering perpetrated by
white supremacy and European colonialism, while Simone de
Beauvoir might similarly adapt this approach to focus squarely
on the effects of gendered violence perpetrated by the
patriarchal status quo.
Sir Isaac Newton and Galileo would likely suggest conducting
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experiments or observations to test what physical stimuli
influence responses of suffering (or its alleviation) in many
subjects.
Mother Teresa and Mohandas Gandhi would likely suggest a
prayerful, meditative, self-reflective study of sacred scripture,
coupled with selfless service to reduce suffering around them.
Sigmund Freud and Carl Jung would likely suggest the
psychoanalysis of people or groups.
Friedrich Nietzsche and Bertrand Russell would likely suggest
a rational grappling with what suffering is, whether its
existence is a necessity, and what this means for the rational
mind.
This list is an oversimplification, but it serves the point of illustrating
that how these people saw the world and themselves in it would have
direct impacts on how they would go about studying and interpreting
it.
Even among thinkers in similar time periods and similar fields, this
holds true, and even if we look squarely at the hard sciences, any
historical examination of leading thinkers would fail "to reveal any
gold standard research method in common, in virtue of which they all
could be held to be doing science" (Phillips, 2006).
As education researchers, the situations we operate in may often feel
similar to this imagined scenario, where a wide diversity of people
might come together for achieving a broad, common goal, such as
improving education, understanding learners, or training teachers,
only to discover that our beliefs, attitudes, and methods for achieving
these aims might be very different and seemingly incompatible.
This is because in education research we are typically dealing with
applied or surface-level issues, problems, and questions—questions of
practice, innovation, improvement, and adaptation—rather than
deeper issues of existence, meaning, knowing, valuing, and being. Yet,
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these surface education problems that we are trying to address are
nonetheless heavily influenced by deeper issues that we are not, and
how we respond to these deeper issues and are shaped by them is
often hidden to others and even to ourselves.

Deep Research Paradigms

Figure 1. The research paradigm iceberg

If we think of our approach to doing education research as an iceberg
(Figure 1), then the visible methods we use (e.g., interviews, surveys,
randomized controlled trials) may belie deep, fundamental
assumptions we are making about the universe and our relationship to
it, such as how our methods should technically be employed
(methodology), how morality should guide those methods (ethics),
why our research and the questions we ask matter (axiology), what we
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are able to learn by using these methods (epistemology), and how this
whole endeavor connects to reality at a fundamental level (ontology).
Our paradigm, or the model or pattern we follow when conducting
research (cf. Feyerabend, 1975; Kuhn, 1996), includes both our
surface-level methods as well as the deeper, often hidden, beliefs,
attitudes, expectations, and values that guide us.

Learning Check
Which of the following would NOT be part of a research paradigm?
a.
b.
c.
d.

Method
Methodology
Ethics
[ All of these are part of the paradigm. ]

To test this, conduct a simple experiment. Ask ten people “What is the
purpose of K-12 education?” and record their answers. Odds are that
you will get a wide variety of responses, including statements like “to
prepare kids for jobs,” “to teach kids how to live well,” “to help kids
self-actualize,” “to prepare kids for college,” “to cultivate a love of
learning,” or “to sort kids for the capitalist economic machine.”
Whenever I have done this experiment (even with educators working
on the same project or at the same institution), I rarely receive
answers that are repeated multiple times, which means that even
among those engaged in the “work of education” or surface-level
problems of how to improve teaching and learning, there is little deep
consensus about what the ultimate purpose of that work is and what it
actually entails.
This leads to obvious problems and misunderstandings. After all, how
can we work together on curriculum (e.g., liberal arts vs. vocational
training) if we cannot agree on where we should prepare our kids to
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be once they graduate (e.g., workforce vs. college)? How can we work
together on improving standardized methods if we have not agreed on
what learning should be standard to all students? And how can we
work together on improving behavioral and disciplinary mechanisms if
we do not agree on how we want our children to behave?
Paradigms are deep and complicated and help us understand why two
people that might be engaged in solving the same problem (such as
Mother Theresa and Karl Marx or Mohandas Gandhi and Jeanne
d’Arc) can operate so differently from one another.
For instance, you may have heard of the “quantitative vs. qualitative”
distinction in education research, where quantitative researchers
utilize statistical methods to determine predictive or correlational
relationships between numerically-represented data variables and
qualitative researchers utilize naturalistic methods to tease apart the
complexity or essential nature of phenomena being studied.
An example of this might be a quantitative researcher attempting to
construct a hierarchical linear model to determine how a child not
having access to lunch at school (interacting with other variables,
such as family socioeconomic status, parental educational attainment,
and so forth) impacts their performance on a standardized test.
In contrast, a qualitative researcher might attempt to understand
what minoritized children’s experiences are like when they are
expected to perform on standardized tests without their basic
physiological and social needs being met.
In this case, both the quantitative and the qualitative researcher are
loosely working in the realm of student lunch and academic
achievement, but what they do, how they do it, and why they do it will
differ greatly, because of the hidden parts of their paradigms. Some of
these differences may be visible on the surface, but others won’t.
Thus, the difference between "quantitative" and "qualitative"
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education researchers cannot merely be that some folks like numbers
and others don't. Differences go much deeper, and focusing only on
the method may make us think that differences are greater than they
are or, alternatively, that differences don't exist when methods simply
look similar.

Exploring Paradigms
In this section of the book, we will explore various paradigms for
approaching education research. We will not treat "qualitative" and
"quantitative" as paradigms, because these terms deal only with
surface-level methods or methodologies, but will instead attempt to
identify some of the rich paradigmatic differences that have
historically been present in education research, paying attention to
deep differences and assumptions that researchers are making about
the world, knowing, and being.
There currently is no consensus on what constitutes a paradigm in
education research, how many paradigms there are, and what their
names should be. Nonetheless, I will proceed in subsequent chapters
by identifying a number of deep paradigms that are either currently
common in education research or that have historically influenced
education researchers. These will include the following:
Positivism / Post-Positivism
Interpretivism
Critical Theory
Feminism
Postmodernism
Pragmatism and Design
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Learning Check
Which of the following would be an example of a research paradigm
(in the deep sense)?
a.
b.
c.
d.

Axiology
Interviews
Quantitative
Positivism

Like discussing politics, exploring and navigating such diverse
paradigms can often be difficult for learners, because their stark
diversity can lead to deep-seated discomfort, cognitive dissonance,
and disagreement. I submit, however, that such discomfort is healthy
and instructive as long as we allow ourselves to be guided by two key
principles: pluralism and incommensurability (cf. Kimmons &
Johnstun, 2019).
Pluralism merely means that we recognize that there might be
multiple, legitimate ways of viewing the world or of solving problems
(Kimmons & Johnstun, 2019). The behavioral scientist experimenting
on rats in a sterile laboratory is doing very different work than the
phenomenologist uncovering the experiences of students in
disadvantaged schools. The two researchers are asking different
questions, but both are important, and we would be reasonably
concerned if the phenomenologist began treating students in
disadvantaged schools like experimental rats or if the behavioral
scientist began asking rats deep questions about their experiences.
Phillips (2006) similarly explains that "It seems incontrovertible that
Newton, Einstein, Galileo, Harvey, Pasteur, Darwin, Bohr, Boyle,
Rutherford, and the Curies all were doing science, yet according to
[some stipulative definitions of research], none of them was." Many
types of work are legitimate and necessary. So, we don't need to
engage in a process of deciding which is the one, right way of doing
education research but should rather seek to recognize the benefits
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and limits of different paradigms for understanding the world and for
solving problems.
Similarly, incommensurability merely means that we recognize that
different paradigms are just that: different (Oberheim, 2018; Yanchar
& Williams, 2006). They don't need to be reconcilable to one another.
We don't need to understand interpretivism through a positivist lens
or feminism through a pragmatist lens. Rather, we should seek to
understand each paradigm on its own terms, using its own language,
and avoiding the temptation to believe that different paradigms are
merely different wrappers on the same box of truth. Paradigms do not
need to work together, only people do, and in order for people to work
together, we have to at times acknowledge and honor the depths of
differences that separate us. So, interpretivism is not just a "poor
person's positivism," and feminism is not just interpretivism applied to
women as a group. Rather, each paradigm is distinct, rich, and deep
and should be understood as its own unique entity.
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2.1
Inferential Statistics
Phillip Isaac Pfleger

Everyone makes inferences, general statements drawn from specific
evidences or experiences, as they learn about and act in the world
around them. Inferential statistics are powerful tools for making
inference that rely on frequencies and probabilities. Consequently, an
understanding of inferential statistics can improve one’s ability to
make decisions, form predictions, and conduct research. It can also
protect one from the misused and misinterpreted statistics that are all
too common occurrences.
This chapter is not meant to teach all statistical principles or to
convince the skeptic of the value of quality statistical inference.
Instead it is meant to provide a brief taste of inferential statistics, just
enough to help the reader decide whether or not to pursue more
information on the topic. Three general topics will be covered in the
chapter: (1) the importance of a representative sample, (2) the types
of questions that can be answered by statistics, and (3) the most
common branch of statistical analysis, which is called Null Hypothesis
Significance Testing (NHST).
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Sampling
We make inferences when we do not have access to the whole picture.
For example, a candy company may want to be certain of the quality
of their candies, so they taste a few. It is ludicrous to expect the
company to taste all of their candies, because they would no longer
have anything to sell. However, when they say that a whole batch is
good or bad based on a sample, they are wading into uncertain
territory. The same is true in inferential statistics. The process of
inferential statistics has been labeled, “decision making under
uncertainty” (Panik, 2012, p. 2). To reduce uncertainty it is necessary
for the sample to represent the population (the whole batch of candies
in this case). If the sample is not representative, then the inferences
drawn about the population would be incorrect.
Theoretically, the best way to get a representative sample is called
simple random sampling (SRS). Simple random sampling means that
every person in the population, or every candy in the batch, has an
equal chance of being selected. In practice this is often difficult or
impossible. Researchers cannot force people to participate in their
studies, so they are automatically limited to those who are interested
in the study in the first place. With many other limitations preventing
a truly random sample, many other options become necessary. These
quasi-experimental designs tend to be complicated, leading some
researchers to gather whatever sample is convenient. However,
convenience sampling is not a good practice, and it greatly increases
the chance of a non-representative sample, which invalidates the
generalizability of the research. Instead, the aspiring researcher
should familiarize himself or herself with the more complex quasiexperimental designs.

Statistical Questions
Foundational to the design of the experiment or study is the selection
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of the research question. The selection of the question leads naturally
into the selection of an analysis and therefore requirements on the
data that can and should be gathered.
Many different types of analyses are available, and each one lends
itself to a different type of question or set of questions. A regression,
for example, will tell you how strong the relationship is between one
variable of interest and another. It will also tell you if one variable
predicts the other and helps you make predictive models. A simple ttest will tell how probable it is for one group to be different from
another. While each test may answer different questions, it is
important to consider that all statistical analyses share one limitation
in particular. Inferential statistics can only answer questions of how
many, how much, and how often.
This limit on the types of questions a researcher can ask comes,
because inferential statistics rely on frequencies and probabilities to
make inferences. Consequently, only certain types of data may be
used: nominal, ordinal, interval, or ratio (Panik, 2012, p. 4).
Nominal data consists only of a classification into groups, such as
male or female, or control group or experimental group. Ordinal data
is also categorical in nature but includes an order placed on the data.
For example, first and second place in a race tell us nothing about the
relationship between the two runners other than the fact that the first
place runner came before the second.
Interval data and ratio data are very similar to each other and are
often grouped together under the terms numerical or quantitative
data. Interval data are like temperature in degrees Celsius. They are
numbers that have meaning, but the zero is not an absolute zero. In
the case of degrees Celsius, a zero does not mean a complete lack of
temperature. It just means the point where water freezes. The
temperature scale of Kelvins is different. Zero on that scale means
absolutely no heat, making this scale a ratio scale.
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Ratio data is often, but not always, the ideal data for an analysis.
However the best way to determine what type of data to gather goes
back to the research question. The research question will not only
help you decide if statistics will help you, but it will also help you
decide what type of data you should gather.

Null Hypothesis Significance Testing
Most people who have read an academic article have been exposed to
something called a p-value. The p-value is fundamental to the most
common statistical practice today, Null Hypothesis Significance
Testing (NHST). NHST involves estimating the probability that the
average of your sample is different from some other expected value
(the null hypothesis). This probability estimate is the p-value. For
example, if a researcher was investigating whether or not two groups
were different, the null hypothesis would be “the difference between
group A and group B is zero.” If the difference between the groups
was 3.7, and the p-value was .03, then there would be a 3% chance
that the difference in our sample was 3.7 if the true difference was
zero.
For the novice statistician this can seem like a bit of a black box.
When examined fully, however, it is not too hard to understand. The
whole process involves giving the null hypothesis a score based on
how many standard deviations away from the sample mean it is. The
p-value is calculated from this score, and if the p-value is below a
preset value (usually .05), then we say that it is “significant.”
Airline Example
To better clarify the process associated with many statistical
inferences, consider the data in Table 1 (R Core Team, 2016).
Table 1. Airline Passenger Data

Education Research

127

1959

1960

Difference

360

417

57

342

391

49

406

419

13

396

461

65

420

472

52

472

535

63

548

622

74

559

606

47

463

508

45

407

461

54

362

390

28

405

432

27

This is the number of passengers that flew each month on a certain
airline in 1959 and 1960, as well as the differences between the two.
A researcher may want to know if there was a difference in
passengers between the two years. This researcher would first need
to clarify the null and alternative hypotheses and set the alpha level
(the level our p-value has to be before we will believe the
conclusions).
H0: The average of 1959 = the average of 1960. (i.e the difference =
0)
Ha: The average of 1959 ≠ the average of 1960. (i.e the difference ≠
0)
α = 0.05
In other words, the researcher is assuming the two are the same but
will have enough evidence to support that they are different if the pvalue is less than 0.05.
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The differences between the two groups is found in column three. Our
first step is to find the mean of this column by adding all of the values
and then dividing by the number of data points we added together.
This gives us a mean of 47.83. This sample mean is a point estimate,
or an approximation, of the true difference. We know this data follows
a certain pattern (Figure 1), called a normal distribution.

Fig. 1. Patterns of the Differences
Consequently, we know that 68% of the data is within one standard
deviation, and 95% is within two standard deviations. A standard
deviation is a measure of uncertainty. It is the average distance
between the data points and the sample mean. We calculate the
standard deviation using this formula (Moses, 1986, p. 50):
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The standard deviation for the airline data is 17.58. A test statistic is
obtained using the following formula (Vaughan, 2013, p. 47):

The test statistic for the airline question is 9.425. The p-value is the
probability of getting a test-statistic as extreme or more extreme than
the one you got, given the null hypothesis is true (Brase & Brase,
2016, p. 425). In other words, it is the probability of getting 47.83 as
the average distance if the true average difference was 0. With a pvalue of 0.000013, which is less than the .05 standard the researcher
set at the start, there is enough evidence to reject the null hypothesis.
Thus, the researcher concludes that there is a difference between the
two groups. It is important to note that conclusions based on p-values
alone lead to an incorrect answer 5% of the time. Consequently, it is
good practice to interpret p-values in the context of other inferential
statistics, such as effect sizes and confidence intervals. This approach
is neither perfect, nor the only approach available, it is simply the
most common.

Conclusion
Inferential statistics are an extension of the natural human tendency
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toward inference. They are powerful tools that can help answer
questions such as how much, how many, or how often. An
understanding of the process of statistics can help us be better
consumers of research, prevent us from being misled by invalid or
misinterpreted statistics, and give us another tool in the search for
knowledge.
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2.2
Sampling
How should I choose a sample for my study?

Royce Kimmons

Most research studies in education require some form of sampling.
Because you can't always study everyone or everything, sampling
means that you only study part of a larger group and (hopefully) are
still able to draw meaningful conclusions.
For instance, if you wanted to study university students over the age
of 50, you might randomly survey a few hundred people by phone and
then draw conclusions about other people within that demographic
group more generally. In such a study, you would be concerned about
two different groups of people: the larger population you are trying to
draw conclusions about (designated by a capital N) and the smaller
sample you are actually studying (designated by a lower-case n).

Education Research

132

How we go about sampling is very important and will be dependent
upon a variety of factors, such as the questions we're trying to
answer, what we're studying, and the context. Because goals and
needs vary, there is not a single, correct way to sample, but there are
appropriate (and inappropriate) ways to sample depending on our
study.
In this chapter, I'll explain four basic types of sampling —
convenience, purposeful, random, and census — along with guidance
on specific approaches for each type, as well as examples and
cautions. I will then conclude by providing some considerations that
should guide you in selecting appropriate approaches in your own
research.
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Key Terms
Census
A study that includes every member of the population
(removing the need for sampling, generalizability, etc.).
Convenience Sampling
An approach to sampling, common in design and professional
practices, that chooses subjects that are accessible to the
researcher, such as testing with a colleague, interviewing a
spouse, etc.
Population
The group facing the problem researchers are trying to solve or
to whom researchers will generalize their results (e.g., K-12
students), represented by the uppercase "N" variable.
Purposeful Sampling
An approach to sampling, common in qualitative research, that
chooses subjects that will provide insight for answering the
study questions.
Random Sampling
An approach to sampling, common in quantitative research,
that chooses subjects randomly from a target group or
population.
Sample
The actual group being studied, represented by the lowercase
"n" variable.

Convenience Sampling
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Convenience sampling consists of studying those who are close to us
or who are easy to study. A web developer might put an in-progress
website in front of other web developers for feedback, a graduate
student might survey other students in a class to get their opinions on
educational reform, or a teacher might ask other teachers about their
ideas for lesson improvement. In all of these cases, the primary factor
guiding who is sampled is the ease at which data can be collected.
Because it makes data collection easy, convenience sampling is
common in user testing, design settings, and other situations that
utilize non-traditional or less-formal research methodologies, such as
action, design, or guerrilla research.
Of all the sampling methods, convenience sampling tends to be the
easiest to do, which is why it is commonly used in teaching and design
scenarios, but it is also the least accurate and most problematic. It is
great for getting quick data and guidance on topics that might deal
with universal human experiences, but its results are not
generalizable to the population and also do not allow you to
acknowledge varieties in the population.
In the web developer example above, putting an educational site in
front of a few colleagues might provide you with useful, instant
guidance on how to improve some aspects of the design, but because
your sample subjects will tend to be like you, it will often fail to
provide you with guidance to meet the needs of all potential users
(e.g., you will not know how a person with a vision disability might
struggle with the site unless one of your close colleagues has a vision
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disability). Thus, results derived from convenience sampling will
typically not meet rigor expectations of formal research, but they can
be helpful for the initial shaping of research questions as well as
iterative designs of instruments, tools, and products.

Purposeful Sampling
Purposeful sampling consists of selecting subjects specifically out of a
population that the researcher believes will help them to most
meaningfully and accurately answer the research question. A hallmark
of qualitative methodologies, purposeful sampling takes at least four
common forms, which I will now explain: informant, extreme case and
intensity, quota, and snowball (see Table 1).
Table 1
Four Common Non-Random-Sampling Strategies with Examples
Example numbers are used for illustration only and do not accurately reflect necessary
comparative sample sizes needed for each approach as this would be dependent upon
the methodology, research question, and other considerations. For appropriate sample
sizes, consult other studies that use similar methodologies to your own.
Approach
Informant

Strategy Example
Interview students representing minoritized ethnic
groups.

Extreme Interview students representing both majority and
Case and minoritized groups.
Intensity
Quota

Interview the same number of students from each
target ethnic group.

Sample
10 students from the target ethnic group
5 students from the minoritized group +
5 students from the majority group = 10 students
2 students x 5 different ethnic groups = 10 students

Interview a student representing a target ethnic group, 1 student from the target group +
2 of that student's friends +
Snowball then ask them to help you to identify additional
students in the target group, and so forth.
7 of their friends = 10 students

Informant

Education Research

136

Informant sampling selects subjects based upon their expertise or
ability to provide insight for answering the research question. They
are intentionally selected from the population for their experience
with the topic under study and their ability to help the researcher
understand it. For example, if we wanted to understand women's
experiences of being harassed in academia, we might interview
women who have had experiences of being harassed. Doing so would
not allow us to generalize their results to all women or to say how
prevalent harassment is in academia, but it would allow us to
understand the nuances of harassment, what it means to be harassed,
what the effects of harassment might be, and how to identify it in
practice.
The strength of informant sampling is that it allows us to develop a
deep understanding of our topic from those best equipped to help us
understand it. Yet, any results we derive from such an approach will
not be reliably attributable to the whole population and will be
dependent upon the criteria we use for selecting our informants. If in
the case above we only select ethnic majority women to study, for
instance, then we will not understand how ethnic or racial differences
among women influence the forms that harassment takes, and we also
will not understand whether and how men might face harassment in
similar contexts. This is not a weakness of the sampling approach so
much as it is an intentional delimitation, allowing the researcher to
hone in on the issue or sub-population they desire to study the most.
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Extreme Case and Intensity

Extreme case sampling selects subjects from opposite ends or
contradictory sides of the phenomenon being studied to give a sense
for the breadth of the topic and divergence in experiences, opinions,
or characteristics. This requires the researcher to have a sense for
what the extremities might be prior to selection but allows them to
show a range in their sampling. For example, if you wanted to study
how political affiliations of teachers influence their pedagogy, then
you might sample teachers from both the far-right and the far-left of
the political spectrum. This would allow you to effectively see how
drastically experiences and effects diverge but would give you limited
insight into more moderate cases of political divergence, which would
likely represent the majority of the population.
As a more moderate approach, intensity sampling also tries to account
for a diversity of subjects in the sample, but it is less interested in the
extremity of the cases and is more focused on identifying richness in
sampled subjects. To apply intensity sampling to the previous
example, we might still select subjects representing the major
political parties but will focus on those who will help us to best
understand the phenomenon in question. For instance, interviewing
an extreme case of a politically anarchistic mathematics teacher
might not be very helpful for understanding the phenomenon in
question, because there might not be much overlap in the teacher's
political stances and how they teach fractions. However, interviewing
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intensity samples of politically active social studies teachers would
likely be more informative even though subjects might be more
politically moderate simply because their subject areas would allow
the researcher to explore a richer relationship between each teacher's
politics and how they teach their related subject area.

Quota

Quota sampling selects fixed or equivalent numbers of subjects from
predetermined groups to ensure that the study accounts for important
differences between the groups. This requires the researcher to make
a priori assumptions about what types of differences between subjects
are important, and the researcher then will treat each group of
subjects like a separate population pool. For example, if you wanted to
understand teacher attitudes toward hiring practices and to see how
experiences might differ based on the teacher's gender, you might
choose to interview five recently-hired women and five recently-hired
men to see commonalities and differences between their accounts.
Similarly, if you were studying the experiences of racially minoritized
students in low-SES schools, you might choose to interview four
students from each major racial group represented in your school's
demographic data (e.g., four Latinx students, four Black students, and
four Asian American students). In such approaches to sampling, the
overall representation of the subgroup in the larger population is
irrelevant (e.g., the Asian American student population of the school
might be much smaller than the Black student population), but the
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goal would be to make sure that you have sampled sufficiently from
each group to be able to draw meaningful conclusions.
Quota sampling is useful if researchers have a priori categories of
analysis that matter to their research questions and if researchers are
able to identify subjects based on these categories. By conducting
parallel analyses of groups of subjects, researchers can construct
group-based narratives for comparison and ensure that diverse
perspectives (in terms of the grouping criterion) are explored in a
focused manner. If, for instance, in the hiring example above,
researchers only sampled one woman and nine men, then women's
hiring experiences likely would not be well-represented in the
findings, but by setting a quota of five women, researchers can help
ensure that women's experiences will be treated equally to men's.
If, however, our a priori categories are messy, poorly defined, or
unnecessary to our research questions, then quota sampling is less
useful. In the example of racially minoritized students, for instance,
sampling four Asian American students might not yield very helpful
results once we realize that the experiences of students from Korea,
China, Japan, and various Pacific islands might be quite distinct or
that the experiences of Black students from poor families might be
very different from those of Black students from more affluent
families. Thus, the key to quota sampling is to ensure that your a
priori categories are important, accurate, and clear.

Snowball
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Snowball sampling selects a small number of initial subjects and then
gradually grows the sample via additional sampling through the
subjects. This approach is especially useful if researchers have
difficulty identifying or recruiting subjects in the target population
(due to ignorance, lack of trust, or outsider status). For instance, if
you were studying homeschool parents, you might not be able to
identify many subjects at the outset of the study due to lack of
knowledge, privacy, etc. So, you might begin by only identifying one
parent, interviewing them, and then, as part of your interview
protocol, asking them if they know of other parents who homeschool
as well.
This approach allows the researcher to utilize subjects' knowledge
and social networks as sampling tools and is very useful for gaining
entry to insular, invisible, or poorly understood populations. However,
because it relies so heavily upon the knowledge and networks of
individual subjects, it may have difficulty providing representation of
the whole population. Following the homeschoolers example above,
the subsequent parents that we sample will be dependent upon the
initial parent, which would mean that the researchers might only ever
be able to identify subjects that are like the original. If there are
different networks of homeschool parents (e.g., religious homeschool
communities vs. military families), then this sampling strategy might
only allow entry to one of the networks and not others, and if the
networks exhibit different values, behaviors, or norms from one
another, then results will not account for the totality of homeschool
parent experiences. Thus, as researchers traverse these networks,
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they should be aware of the potential for insularity in selection and
attempt to identify alternative networks that might also exist in the
population.

Random Sampling
Random sampling consists of selecting a sufficient number of subjects
at random from a population to ensure that results are indicative of
the population at large. If your research goal is to generalize your
results from your sample to an entire population, then you must utilize
a random sampling strategy. Failure to randomize your sample would
mean that your study might be biased toward particular sub-groups in
the population (e.g., those that are near you or are like you).
For instance, if I wanted to know how students feel about their school
lunch programs, the easiest thing to do would be to interview my own
kids or my neighbors' kids. But would this tell me anything about
school lunch programs more broadly?
Similarly, if I wanted to understand teacher beliefs about technology
integration in my state, and I proposed to survey teachers via email,
which teachers I sent the survey to (and which teachers responded)
would be very important. If I only sent the survey to teachers in one
subject area, geographic location, grade level, school socioeconomic
classification, etc., then my results would not reflect the beliefs of
teachers in my state broadly. And even if I sent the survey to every
teacher in the state and only 10% responded, might there be reasons
that the other 90% did not respond that would influence their beliefs
about technology integration (such as not having a computer to
complete the survey with)?
The goal of randomization is to allow you to study a relatively small
proportion of the population and get results that can reasonably be
said to represent the population more broadly. This makes research
studies possible that would otherwise be infeasible due to exorbitant
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cost or other limitations (e.g., there's no way that you could ever
interview every child about how they feel about school lunches), but
for randomization to work for achieving generalization, it must be
done in a manner that is appropriate for your research question,
context, and population.
Education researchers employ at least four common random-sampling
strategies for doing this well. These include simple, stratified,
proportional, and cluster sampling (see Table 2), which I will now
explain in more detail.
Table 2
Four Common Random-Sampling Strategies with Examples
Example numbers are used for illustration only and do not accurately reflect necessary
comparative sample sizes needed for each approach as this would be dependent upon
population sizes and between- and within-group variances.

Approach
Simple

Stratified

Strategy Example

Sample

Survey random
teachers from a
state-level list of
teachers.

1,000 teachers

Survey teachers
from each type of
school.

334 teachers from traditional
public schools
333 teachers from private schools
333 teachers from charter schools
= 1,000 teachers

Survey a
representative
number of teachers
from each type of
Proportional
school based on
the teacher
population of each
type of school.
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800 teachers from traditional
public schools
100 teachers from private schools
100 teachers from charter schools
= 1,000 teachers
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Cluster

Survey all teachers 300 teachers from school A
from randomly300 teachers from school B
selected schools.
400 teachers from school C
= 1,000 teachers

Simple

Simple random sampling selects subjects from the target population
without consideration for sub-groups, categories, or differences
between the subjects. This allows researchers to show that their
results are representative of the population broadly while giving them
limited power to answer more nuanced questions about sub-groups.
In the teacher email survey example, you might acquire a list of
teacher emails from your state department of education and email a
random selection of 1,000 teachers from the list. This would give you
a sense for how teachers in your state broadly think about technology
integration, but suppose that you wanted to then see if teacher beliefs
varied based on whether they worked for a charter vs. a traditional
public school. If your random sample only provided results from 10
teachers representing charter schools, then you probably would not
have enough data to meaningfully compare their results to the group
at large.
As this case illustrates, simple randomization is great for fast
generalizability, but it will often not provide sufficient data for more
nuanced analysis especially if our questions deal with sub-groups that
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are relatively small or that might be less likely to show up in the data.
Charter schools represent a small proportion of schools generally, and
so results for their teachers will not be well-represented in the
dataset. Similarly, results from teachers representing racial or ethnic
minoritized groups would also likely be limited for comparison,
because such a high proportion of the overall sample will represent
the majority group. And teachers with limited access to technology
would likely be ignored altogether because the sampling procedure
did not take into account the role that email access might play in
ensuring that those teachers' responses were actually counted.
If such considerations are not pertinent to the research question and
context, however, then simple randomization might be appropriate
and tends to be the easiest method for collecting generalizable data
quickly and efficiently.

Stratified

Stratified sampling selects subjects from different groups, levels, or
strata in the population so that results will account for important
variation in the population. Like quota sampling above, this requires a
priori identification of the strata that differentiate subjects from one
another and for researchers to then sample an appropriate number of
subjects from each stratum. This allows for the sample to reflect the
diversity of the larger population and prevents findings for smaller
groups in the population to be ignored due to lack of representation.
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For instance, if you wanted to study high school drop-out rates and
believed that rates might differ based on the type of high school (e.g.,
charter vs. private vs. general public), then doing a simple random
sample would probably result in general public high schools
comprising most of your dataset. If charter schools only represented
1% of the schools in your state, then they would only be expected to
represent 1% of your dataset, which might make it difficult to draw
robust statistical conclusions about charter schools. To combat this,
you might intentionally sample in such a way that 33.3% of your
dataset represented each type of school. This would allow you to
compare results between groups.
Stratified sampling is preferable to simple random sampling when you
want to be able to compare results between a priori groups. To do it
properly, though, you need to ensure that your sample size for each
stratum is sufficient to make generalizable claims, and doing so can
be a double-edged sword in that it allows you to draw conclusions
about relatively small segments of the population, but you will then
need to be careful of how you interpret results, because stratumbased results (especially for strata with smaller populations) may not
generalize to the entire population.

Proportional

Like stratified sampling, probability-proportional-to-size (or PPS)
sampling (also known as proportional stratified random sampling)
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selects subjects from different groups, levels, or strata in the
population but does so at a rate proportional to their overall
representation in the population. This allows for the sample to reflect
key characteristics of the population at large that could have been lost
through simple random sampling and also allows results to be
comparable between strata and also generalizable to the entire
population.
For instance, if you wanted to survey teachers on their experiences
with home-life balance, you could reasonably assume that gender
would be an important factor that would influence results, due to
different social expectations that are placed on women vs. men. This
means that if the representation of women vs. men in your sample did
not match that of your population, then your results would be less
accurate. Similarly, if you wanted to study student achievement on a
standardized test across a state, you could reasonably assume that
results would be influenced by the type of school students attend
(traditional public vs. private vs. public charter). So, if your state's
student population has a breakdown of 80%/10%/10% for
public/private/charter, then you would want to ensure that your
sample has a similar breakdown to be valid. This would mean
sampling from all three types of schools until you could be confident
that the sample accurately reflects the population at large.
PPS sampling is superior to simple random sampling when key a
priori strata are identifiable at the outset because it can help to ease
sampling errors that are always possible with randomization (e.g.,
accidentally overrepresenting men or private schools in a dataset).

Cluster
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Cluster sampling selects subjects from organic groups or clusters of
the population for analysis. This allows researchers to focus their
efforts on one or more clusters (like specific schools) and generalize
their results to the entire population. For cluster sampling to work,
the clusters that researchers study should be similar to the larger
population both in terms of matching its characteristics and having
internal variance or diversity within the cluster. For instance, if you
want to study the home lives of students in a state, you might go doorto-door in a few random neighborhoods that are representative of the
state at large. This requires researchers to first identify clusters that
might be appropriate for analysis and then to randomly select which
cluster(s) to study.
Most applications of cluster sampling are geographic in nature when
researchers are doing work on-the-ground and cannot feasibly travel
to every school, city, or state in their population. Instead, they will
identify schools, cities, or states that are representative of the larger
population and then randomly sample from this list to reduce travel
time and other difficulties inherent in shifting between contexts.
The major benefit of cluster sampling is feasibility because it allows
researchers to study subjects as organic clusters in finite settings.
However, for results to be valid, clusters must be representative of
the population, and results are further problematized if clusters vary
in size and internal diversity or variance from one another.
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Census

And finally, a census is a study in which all members of a population
are treated as subjects. It is not a sampling strategy per se but is
rather any study where the population (N) and the sample (n) are
identical. Census studies are not very common in education research
mainly because it's often difficult to study large groups (e.g., all K-12
teachers in a country), but in situations where populations are
relatively small, a census study might be appropriate.
For instance, if you are studying a database of 100 lesson plans and
want to be able to determine what percent of the lesson plans in the
database have particular characteristics, like learning objectives or
standards alignment, then your population would be relatively small
(N = 100). Even assuming that you aren't trying to generalize to
another set of lesson plans, sampling a large enough number to
generalize to the database would require you to analyze about 92
lesson plans to achieve a confidence interval of +/-3% at the 95%
confidence level (or n = 92% of the population). But in a situation like
this, if you are already going to analyze 92% of the population, then
why not just go ahead and analyze the remaining 8%?
When it is possible to do a census study, doing so provides clear
benefits to other sampling procedures, because you can avoid
sampling errors and can rely upon basic descriptive statistics (like
mean values) without having to utilize additional statistical analyses
for generalization (that could introduce errors).
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Considerations
Before choosing a sampling method, you should consider at least two
aspects of your study that will determine appropriateness. These
include (a) the goal of your research and (b) the contextual feasibility
of your study and questions. I'll now explain each of these in more
depth.

Research Goal
First, research is done for a variety of purposes. Sometimes we do
research to determine norms or trends in a large population, such as
whether U.S. legislator mandates for high-stakes testing negatively
impact student wellbeing. At other times, we do research to gain a
deeper understanding of a phenomenon, such as what it is like to be
an undocumented immigrant student in a K-12 school while learning
English as a second language. And at other times, we do research to
improve a product or intervention, such as iteratively testing a
reading intervention program for fourth-grade students. In each of
these scenarios, our goal for doing research is different, and our
sampling method should reflect this intended goal.
If iterative improvement is our goal, then we will often rely upon
sampling methods that are fast and easy or that allow us to answer
targeted, finite questions for improvement, thereby favoring
convenience or purposeful sampling approaches. If our goal is to
understand a phenomenon in-depth (and to remove noise from the
larger population), then we will use approaches that are more focused
or purposeful. And if our goal is to generalize or to get a broad
understanding, then we will use approaches that randomize sampling
or that allow us to study every member of the population via a census.
To drive this point home a bit more, many researchers initially believe
that randomization is always valuable for research, but randomization
is only a tool for attempting to achieve generalization from the sample
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to the population. It is only appropriate if generalization is the goal.
Conversely, if convenience or purposeful sampling is utilized in a
study, then generalization can never be achieved. Thus, researchers
need to be sure that their method of sampling aligns with their
research goals, and the decision of how to sample must be driven by
that goal.

Contextual Feasibility
And second, the context of our study and our questions matter in
determining sampling methods. Some topics of study might be simpler
to observe, measure, or identify, such as a family's income level, while
other topics might be more complex and ephemeral, such as a child's
emotional wellbeing. If the topic of your study is simpler and easier to
observe in a single subject, then you can rely upon approaches that
allow for greater numbers of subjects and randomization, but if your
topic is more complex, then you will need to use approaches that are
more purposeful.
Albert Einstein hinted at this when he famously quipped that "Not
everything that counts can be counted, and not everything that can be
counted counts." As an example, let's say that we work for a state that
has called for schools to submit grant proposals. If we want to study
whether the proposals meet specific formatting requirements, we
could scan each document with relative ease to see if the proper
headings, font size, and margins were used; or we could write a
simple program to do this for us. If, however, we were tasked with
evaluating the proposals on scholarly merit or likelihood of success,
then this would require much deeper reading of the proposals and
would rely upon much more expertise and interpretation on our part.
In this scenario, a single researcher could feasibly study formatting
issues of a sample of 1,000 proposals with relative ease, but
determining each proposal's implementation success likelihood or
evidentiary merit would take much more time and effort.
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This complexity is also influenced by the field's prior work and
knowledge regarding our research topic. If we are studying a topic
that is brand new and upon which little previous work exists in terms
of theoretical constructs, measurements, tools of observation, and so
forth, then we will often need to rely upon more purposeful and
focused approaches that allow us to go deep to unpack nuances. If,
however, our topic has been studied deeply already and others have
provided us with lenses and tools for measuring and observing, then
we can use sampling approaches that take a broader view, such as
randomization, because we will have a clearer idea of what we are
looking for and how to go about finding it.
This issue of feasibility is further complicated in the education
research setting because education research is a social science that
deals with intentional, agentic humans with rich, complex life
histories, which means that the complexity of our study context will
also be informed by how we view our subjects and what we expect
from them in the course of the study. If we are merely studying
external, observable characteristics of our subjects, then larger
samples and randomization will be more possible, but if we are
expecting to unpack or reveal deep experiences, beliefs, or
interpretations, such as trying to understand traumatic experiences
among young children, then we will need to be much more purposeful
and directed in how we select and interact with our subjects and come
to view them not merely as subjects but as participants, informants, or
collaborators of the research.
Thus, if we are studying simple topics, we can more feasibly rely upon
large sample sizes and randomization to make generalizable
determinations, but if we are studying more complex topics, then we
may need to reduce sample sizes and focus our efforts on purposefully
targeting specific subjects for deeper analysis.
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2.3
Qualitative Rigor
How do I conduct qualitative research in a rigorous
manner?

David Dwayne Williams & Royce Kimmons

Imagine you are reading the abstract of a study, and the researcher
claims something like "our interviews showed that games can be great
for teaching collaboration skills."
What questions would you have for the researcher?
Would you believe them and trust them?
Or what would you need to know about how the study was conducted,
who was interviewed, how the interviews were analyzed, and so forth
before you would be willing to agree that "yes, indeed, games are
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great for teaching collaboration skills?"
Because qualitative inquiry is messy, relies on relatively few
participant accounts, and often requires heavy interpretation on the
part of the researcher, qualitative researchers need to be careful both
in how they go about doing their work and how they report on it to
ensure that their process is reasonable and their results are
believable.
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Key Terms
Confirmability
An expectation that results should be supported by
participants, other researchers, and existing literature.
Credibility
An expectation that study results should be believable to
critical readers, approved by participants, and otherwise true
or accurate.
Dependability
An expectation that methods, logic, and reasoning guiding a
study should be clear, stable, and consistent.
Discipline
An expectation that the researcher is thoughtful and
methodical, following key standards and norms that are
generally accepted by other researchers who use similar
methodologies.
Generalizability
The ability to take the results of a study focusing on a sample of
a population and to apply them to the overall population.
Rigor
An expectation (common in all research methodologies) that the
researcher is being thorough, responsible, reasonable, and
accurate.
Transferability
The ability of a reader to apply or transfer the results of a study
to their own situation or context.
Trustworthiness
An expectation in qualitative methodologies that the researcher
should provide enough explanation, transparency, and evidence
that their results can be confidently believed.

Earlier we established that research is both systematic and auditable.
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Embedded in this is the notion that our practices and the results of
our efforts should be rigorous, meaning that we strictly adhere to
specific criteria of quality. In qualitative methodologies, this rigor
typically means two things: (a) that we are disciplined (Cronbach &
Suppes, 1969), meaning that we follow certain key standards
established by other researchers, and (b) that we are
trustworthy (Guba & Lincoln, 1989; Lincoln & Guba, 1985), meaning
that whoever reads our work should be able to feel informed and
confident in both what we did and what we concluded. For these
reasons, qualitative researchers have developed a variety of standards
to help ensure both discipline and trustworthiness, which we will
proceed in this chapter to explain in more detail.
The rationale for trustworthiness as the central objective of these
standards is centered on the desire most people have for truth.
Qualitative researchers agree that most claims people make are based
on their subjective constructions of reality. A major objective in
sharing our findings from inquiry thus becomes the persuasion of
others that our constructions of reality are of value and should also be
considered in their constructions. Whether or not these claims are
true in any ultimate sense can only be tested over time through many
different experiences in a variety of contexts (cf., intersubjectivity),
but for any given study, the objective is one of persuasiveness —
providing evidence that is compelling enough that audiences are
willing to listen to and consider the claims made. In other words, the
more the researcher can do to make the inquiry trustworthy, the more
likely it is that readers will be persuaded to read on.
The standards presented by Lincoln and Guba (1985) and by Guba and
Lincoln (1989) provide an excellent core of standards for a beginning.
They suggested four types of standards be used to ensure
trustworthiness: credibility, transferability, dependability, and
confirmability. They also recommended several techniques for
conducting studies so that they meet these standards. Although no
single study is likely to adhere to all of these standards, which we will
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discuss below, as we meet or address more standards we make our
work more believable and increasingly influential to people who will
read it.

Learning Check
Which of the following are rigor requirements in qualitative research?
a.
b.
c.
d.

Validity
Confirmability
Trustworthiness
Dependability

Credibility
Credibility is the standard by which a qualitative study is expected to
be believable to critical readers and to be approved by the persons
who provided the information gathered during the study. Lincoln and
Guba recommended several techniques researchers may use to
enhance the credibility of their research, including prolonged
engagement, persistent observation, triangulation, peer debriefing,
negative case analysis, progressive subjectivity checks, and member
checking, which we will now explain.

Prolonged Engagement
Prolonged engagement is a technique whereby researchers immerse
themselves in the site or context of the study long enough to build
trust with the participants and for the researcher to experience the
breadth of variation and to overcome distortions due to their presence
(cf., Hawthorne Effect). This may mean an entire year or longer for
some studies or as little as a month for others, depending on the size
of the study and the level of depth needed for the researcher to
become part of a community and understand what is happening.
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There is no set amount of time a qualitative inquiry should last, but
the proper length can be estimated by the researcher once they have
spent some time in the site.
For example, if a researcher wanted to understand the phenomenon
of Texas high school football, this would require being present at least
through a full season of the sport and may also require presence in
the pre-season and the off-season, whereas a researcher who simply
showed up for a championship game would have little understanding
of the nuances, histories, difficulties, perplexities, and larger context
of what they were witnessing. If a researcher can be present in a
setting long enough to see the range of things to be expected in such
a site (e.g., not just the championship game), then the results
produced will be more credible.

Persistent Observation
Persistent observation is a technique that ensures depth of experience
and understanding in addition to the broad scope encouraged through
prolonged engagement. To be persistent, the researcher must explore
details of the phenomenon under study to a deep enough level that
they can decide what is important and what is irrelevant and focus on
the most relevant aspects.
For instance, if a researcher wanted to understand the impacts of
homework on marginalized students, they might begin by talking to
students at school but would likely need to observe them after school
or at home as well. Issues that such students might face, such as
working jobs to support their families, providing childcare to working
parents, not having access to a quiet study location, and so forth,
would not be readily apparent if the researcher didn't leave the
confines of the school or the 9 am to 3 pm hours of the established
school day.
Failure to engage in persistent observation would mean that the
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researcher would learn very little detail about particular aspects of
the phenomenon under study. Even if the researcher engaged in
prolonged engagement (i.e., sufficient time), this alone would not
mean that they had explored the phenomenon in sufficient depth,
persistently learning more about the phenomenon from a variety of
angles and in a variety of ways. Without such persistence, results
would be limited in scope and less credible.

Triangulation
Triangulation is the verification of findings through (a) referring to
multiple sources of information (including literature), (b) using
multiple methods of data collection, and often (c) conducting
observations with multiple researchers. If a conclusion is based on
one person’s report, given during one interview to only one
interviewer, then it will be less credible than if several people
confirmed the finding at different points in time, during multiple
interviews, through various unstructured observations, in response to
queries from several independent researchers, and in the review of
literature.
For instance, if a researcher wanted to understand racially-motivated
bullying in schools, a single interview with a bullied child might
provide rich data about that child's experience, but readers might be
left wondering how pervasive such experiences are and how race
played a role in the child being targeted. If, however, the researcher
can interview multiple students who have had similar experiences,
connect this to other datasets (such as instances of bullying in school
behavioral referrals), connect this to previous studies or theoretical
literature, and find similar results from other researchers in other
contexts, then the results will be more credible to a reader. Although
all three forms of triangulation are not required for every conclusion
the researcher makes, credibility is increased as more and more
triangulation occurs.

Education Research

159

Peer Debriefing
Peer debriefing is a technique whereby a researcher meets with a
disinterested peer so that the peer can question the researcher's
methods, emerging conclusions, and biases. A disinterested peer
might include anyone who is willing to ask probing questions and who
is not a participant or researcher in the setting where the study is
being conducted.
For instance, a researcher studying the experiences of immigrant
students in rural communities might periodically meet with a
colleague who studies early childhood literacy. This peer would then
challenge the assumptions that the researcher is starting to make
about the context or results and would encourage them to both think
critically about what they are observing and to figure out how to make
results understandable to someone who is outside the context.
This technique is meant to keep the researcher honest by having
someone else independently point out the implications of what they
are doing. If a researcher can provide evidence of having engaged in
peer debriefing and can show the reader how the report was modified
through the influence of the peer, credibility is improved.

Negative Case Analysis
Negative case analysis is an analytic procedure that is meant to refine
conclusions until they account for all possible cases, without any
exceptions. The process involves developing hypotheses based on
extensive fieldwork and then searching for cases or instances within
the site under study that may contradict the conclusions proposed by
the hypotheses.
For instance, if a researcher begins to conclude that poverty is having
a serious, negative impact on student achievement in a community,
then they should seek to find any negative cases in which a child from
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an impoverished family is actually excelling academically. This will
help them to better understand the interaction between poverty and
achievement and what some individuals or families must do to
mitigate it.
If no contradictory cases are found after extensive searching, then the
hypotheses are considered more credible because no evidence has
been found to negate them. If such evidence is found, however, then
the hypotheses are modified to account for the new data associated
with the negative cases. This process continues until the hypotheses
have been modified to account for all negative cases and no new
negative cases can be found.
If a researcher completes such an extensive process, the resulting
qualitative inquiry report is considered very credible. Though single
studies sometimes fail to account for negative cases due to limited
exposure or familiarity with the topic, as researchers engage in series
of studies over time on the same topic, it is expected that they will
eventually grapple with negative cases in a robust way.

Progressive Subjectivity Checking
Progressive subjectivity checking is a technique whereby a researcher
archives their changing expectations and assumptions for a study.
These expectations might include a priori and emerging constructions
or interpretations of what is being learned or what is going on.
For instance, if a female academic is studying gender disparities in
higher education, then she might bring to light her own experiences
of inequity, memo how her participants' experiences reflect, reinforce,
or challenge her own assumptions and experiences, and acknowledge
how her thinking on the topic is changing as she progresses through
the study.
In all qualitative research, the researcher is responsible for revealing
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their biases and preferences in reports, field notes, and the audit trail
both initially and over time, and as Guba and Lincoln (1989) explain
"if the [researcher] 'finds' only what he or she expected to find,
initially, or seems to become 'stuck' or 'frozen' on some intermediate
construction [interpretation], credibility suffers" (p. 238).

Emic Perspective
Emic or the folk perspective of participants is the insider view of how
participants see and understand themselves from the inside-out, and
researchers improve credibility by showing that they are able to
understand and communicate about the phenomenon being studied as
an insider.
For instance, any researcher studying young children would not just
need to be able to interpret behaviors through etic theoretical or
psychological lenses (e.g., phobias, apathy, intelligence) but would
also need to show that they understand the children as they
understand themselves, often using their same words (e.g., "love,"
"hate," "smart," "dumb," "mad").
That is, it should be clear to readers that the researcher discovered
something of the viewpoints held by the people they studied and can
see them as they see themselves. If only the researcher's outsider
perspective is present, then the study will lack one of the most critical
characteristics of a qualitative study: the type of understanding that
can only come from empathy.
This also helps ensure that the researcher is not pigeonholed by a
priori assumptions that might blind them to new discoveries. If the
researcher's original hypotheses are simply confirmed, then
qualitative inquiry probably is not the appropriate approach to use,
but by discovering emic perspectives, researchers can add richness to
existing understandings of phenomena and make their results more
credible.
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Learning Check
Which of the following would be an example of researchers employing
emic perspectives?
a.
b.
c.
d.

Observing a kindergarten classroom through a one-way mirror
Explaining teenagers' moral reasoning in their own words
Utilizing a standardized test to determine intelligence
Analyzing usage data for a web-based learning app

Member Checking
Member checking is a technique whereby a researcher provides the
data record, interpretations, and/or reports for review by the
participants who provided the data - the natives. This validates that
the represented emic perspective is accurate and is one of the most
important techniques for ensuring credibility.
For instance, if a researcher interviewed parents about their reasons
for enrolling their students in charter schools, the researcher might
provide each parent with a transcript of the interview as well as the
researcher's summary and key takeaways of what was said.
This allows the participant to either tell the researcher "Yes, you got
it!" or "No, I actually meant something else." If they agree that their
perspectives have been adequately represented and that the
conclusions reached in the report are accurate to them, then the
reader will be more convinced that the qualitative inquiry itself is
credible.
However, because member checking might require participants to
read, understand, and provide feedback on data and results,
researchers may need to employ some creativity and empathy in how
they go about doing member checks with diverse participants. Young
children might not be able to read, second language learners may
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have difficulty understanding reports, and the lay public may not
understand technical terms. In such situations, the researcher might
find alternative ways to share what they are concluding in
understandable ways, perhaps simplifying reports or reading
segments to a participant and then relying on oral feedback and
reactions.

Transferability
Because qualitative studies are not designed to be generalizable like
quantitative studies, their results should never be framed as universal
truths or as conclusions that are true in all contexts and settings.
Attempting to generalize is a common mistake in qualitative research
and can signal to your readers that you are not aware of the limits of
your own methods and do not recognize the actual complexity of the
phenomena you are studying. To avoid generalization, be sure that
you are using softening words, like "may," "suggests," "perhaps," and
so forth, and that you are aware that what you see in your research
setting may not always be true in other research settings (or even in
the same setting at a different time).
Yet, given sufficient detail, qualitative studies can provide insight into
what is happening in new contexts that you, as the researcher, may
not be aware of. Transferability is the standard by which qualitative
study results are expected to be able to be transferred or applied to
new, novel contexts.
In other words, the qualitative researcher should consider whether
their findings, which were discovered in one situated context, can
apply to other contexts or settings as well (such as where the reader
is working). Whether findings can be transferred or not is an
empirical question, which cannot be answered by the researcher
alone, because the reader's context must be compared to the research
context to identify similarities. The more similar, the more likely it is
that the findings will be transferable. Thus, readers must be the ones
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to determine whether the qualitative inquiry is transferable, not the
researcher.
The researcher is expected to facilitate transferability, however, by
providing clear descriptions of the time and context in which results
and conclusions are developed, providing thick descriptions of the
phenomena under study, and providing as much explanation about the
context in which the study took place as possible. In short, more
details give readers more power to discern which results might
transfer to their contexts and which might not, and the rigorous
qualitative researcher provides readers with sufficient detail to
determine for themselves whether study results will transfer to their
unique contexts.

Learning Check
How is transferability different from generalizability?
a. They are synonyms or have the same meaning.
b. Transferability is contextual, whereas generalizability is
universal (to a population).
c. Transferability requires significance testing, whereas
generalizability requires proper sampling.
d. Transferability is the first step toward generalizability and can
become generalizability if done properly and often enough.

Dependability
Dependability is the standard by which the logic, reasoning, methods,
and results are expected to be stable or consistent over time. To
check the dependability of a qualitative study, one looks to see if the
researcher has been careless or made mistakes in conceptualizing the
study, collecting the data, interpreting the findings and reporting
results. The logic used for selecting people and events to observe,
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interview, and include in the study should be clearly presented. The
more consistent the researcher has been in this research process, the
more dependable are the results.
For instance, a study that was attempting to understand African
American students' experiences in an inner-city school but then
shifted to interviewing white students, rural students, etc. would have
deviated from the established reasoning and methods proposed in the
study. Such deviations often occur out of convenience to the
researcher (e.g., a target population is no longer available for study),
but they represent a serious threat to dependability.
A major technique for assessing dependability is a dependability audit
in which an independent auditor reviews the activities of the
researcher (as recorded in an audit trail in field notes, archives, and
reports) to see how well the techniques for meeting the credibility and
transferability standards have been followed. If the researcher does
not maintain any kind of audit trail, then the dependability cannot be
assessed, thereby diminishing it along with overall trustworthiness.

Confirmability
Confirmability is the standard by which a qualitative study is expected
to be supported by informants (participants) who are involved in the
study and by events that are independent of the researcher. Reference
to literature and findings by other authors that confirm the
researcher's interpretations can strengthen confirmability of the study
in addition to information and interpretations by people other than the
researcher from within the inquiry site itself.
For instance, if a researcher studied a few women's experiences in
computer science and found that they felt empowered and treated
equally to their male counterparts, but many external examples of
harassment and mistreatment of women were arising both in the
literature and mainstream news, then this would lead the reader to
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wonder whether the researcher's findings actually represented the
real experiences of women in computer science or were merely an
anomaly or a misinterpretation. In this case, it seems possible that a
researcher was misinterpreting the experiences of women they were
interviewing or simply didn't interview enough women to understand
the issue fully.
This does not mean that qualitative research results must always
agree with all other sources of information, but it does mean that
there should be ways to confirm research results, either by reviewing
data sources (such as transcripts), repeating the study in different
contexts, or comparing results to other evidence.
To do this, a confirmability audit can be conducted at the same time
as the dependability audit, as the auditor asks if the data and
interpretations made by the researcher are supported by material in
the audit trail, are internally coherent, and represent more than
"figments of the researcher's imagination" (Guba & Lincoln, 1989, p.
243). If such an audit attests to the confirmability of the study, it is
more likely to be accepted by readers.

Other Criteria
In addition to the standards discussed above, several other important
considerations are suggested in the literature, including
meaningfulness, appropriateness, natural conditions, ethical
treatment, and audit trails.

Meaningfulness
Meaningfulness is the expectation that a study will address a
worthwhile problem or issue, and if it doesn't, then it is not worth
doing. This holds true for all research, not just qualitative inquiry.
There should be a rationale providing justification for the time,
money, and other resources devoted to the study. Deciding whether a
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problem is meaningful or not is a subjective determination, but the
researcher can provide evidence and logic to support his or her
decision, which will allow the reader to make an informed decision as
to whether the study merits attention.

Appropriateness
Appropriateness is the expectation that a study's methods align with
its intended goals. Not all research is or should be qualitative. If the
needs call for it and the researcher can justify the application of a
qualitative approach, then qualitative methods can be reasonably
used. If the goal or need is something else, such as generalizability or
design of an intervention, then qualitative methods alone are likely
not appropriate.
The danger here is that researchers might approach qualitative
research with a means-oriented mindset, wherein they apply
qualitative methodologies inappropriately to problems that they are
not equipped to solve, thereby overstepping the limits of the paradigm
and failing the incommensurability test.
Studies should, therefore, provide a rationale to readers that both the
goal of the research study is meaningful (i.e., meaningful ends) and
also that qualitative methods are the right or best way of achieving
the intended goal (i.e., appropriate means).

Natural Conditions
The expectation of natural conditions should be conducted under the
most natural conditions possible. Manipulation of the participants
through random assignment, submission to unnatural measurement
instruments, or exposure to unnatural treatments should be avoided.
The researcher should be as unobtrusive as possible so participants
are acting essentially as they would if the researcher were simply
another participant in the setting and not also conducting inquiry.
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Ethical Treatment
Though all research should follow ethical guidelines, qualitative
research places an especially high emphasis on valuing participant
self-determination and social and psychological wellbeing. This may
mean that practices sometimes used in other research projects, such
as deception, may not be appropriate in qualitative settings and
indeed may reduce the legitimacy of the qualitative approach.
This generally means that participants should be given the
opportunity to react to the data record and have their disagreements
with the researcher's interpretations taken seriously. Participants
should also be given anonymity in any reports, and there should be no
indications that participants were treated with disrespect or cruelty.

Audit Trail
An audit trail is simply the records kept of how a qualitative study was
conducted. The audit trail should include all field notes and any other
records kept of what the researcher does, sees, hears, thinks, etc.
These notes describe the researcher's evolving relationship to what
they are observing and what is being learned, and they also describe
the researcher's thoughts about how to proceed with the study,
sampling decisions, ethical concerns, and so on.
Each researcher is free to create a unique audit trail that fits the
study being conducted, and the audit trail may be used as a reference
throughout the study to review what has been done and to consider
alternative plans, in addition to serving as part of the dependability
and confirmability audits described above. Often, audit trails and field
notes are the same, and if field notes are kept current and are easily
accessible, no extra audit trail may be necessary (although some
people like to keep a separate file for audit trail documentation).
To help an auditor, many researchers create a brief chronological
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index to their study. They list choices they made each day of the
study, actions they engaged in, and some of their thoughts about how
the study is going at each stage. The auditor can then go from this
listing to the field notes, audio and video recordings, and other files
associated with the inquiry to reconstruct how the study was
conducted, to understand how conclusions were reached, and to make
the dependability and confirmability judgments described earlier.

Signaling Rigor
In addition to following these standards, rigor must also be effectively
communicated to the reader in order to serve its purpose. For this
reason, reports should be well written to include description, analysis,
and synthesis (cf., Wolcott, 1994), as well as to reveal the biases and
assumptions of the researchers involved. Attempts to share what the
researcher is learning should be communicated clearly. Descriptions
should develop a sense of "being there" for the reader. Analyses
should be logically presented. The audience for the report should be
identified, and the report should address the concerns of that
audience. The grammar and use of language should be of the highest
quality.
Although necessary balances between description, analysis, and
synthesis will vary depending on the length of the report and the
purposes of the inquiry, readers need to have some raw description of
scenes from the research site to use in judging the conclusions that
are reached and to make their own conclusions independently. They
also should see some synthesis of results by the researcher, in which
all contradictions in findings are analyzed and/or resolved. Although
there are paradoxes in the world, a report that presents conflicting
pieces of evidence without discussing them and trying to discern their
nature (i.e., whether it is a true paradox or whether one side of the
issue is erroneous) needs to be improved.
Relevant characteristics of the researcher should also be clearly
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revealed so that the reader can understand the context from which
the study emerged more completely. This may be done either
explicitly in an appendix, in the foreword, or in the body of the text.
Or it may be done implicitly in the text as the researcher describes his
or her methods, decisions, reasons for doing the study, and so on.
Also, as researchers employ any of the techniques described above,
they should explicitly state so in the methods sections of their reports
and only mention techniques that they intentionally employed. This
should consist of more than a list but should include necessary
descriptions, such as how member checking was conducted, who the
peer debriefers were, what some examples of negative cases were,
and so forth. By doing this, qualitative researchers can better
establish the rigor of their work to discerning and critical readers and
also legitimize their processes and results as being worthy of
consideration.
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2.4
Design-Based Research
What is DBR, why might one do it, and how does one
do it well?

Matthew Armstrong, Cade Dopp, & Jesse Welsh

In an educational setting, design-based research is a research
approach that engages in iterative designs to develop knowledge that
improves educational practices. This chapter will provide a brief
overview of the origin, paradigms, outcomes, and processes of designbased research (DBR). In these sections we explain that (a) DBR
originated because some researchers believed that traditional
research methods failed to improve classroom practices, (b) DBR
places researchers as agents of change and research subjects as
collaborators, (c) DBR produces both new designs and theories, and
(d) DBR consists of an iterative process of design and evaluation to
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develop knowledge.

Origin of DBR
DBR originated as researchers like Allan Collins (1990) and Ann
Brown (1992) recognized that educational research often failed to
improve classroom practices. They perceived that much of educational
research was conducted in controlled, laboratory-like settings. They
believed that this laboratory research was not as helpful as possible
for practitioners.
Proponents of DBR claim that educational research is often detached
from practice (The Design-Based Research Collective, 2002). There
are at least two problems that arise from this detachment: (a)
practitioners do not benefit from researchers’ work and (b) research
results may be inaccurate because they fail to account for context
(The Design-Based Research Collective, 2002).
Practitioners do not benefit from researchers’ work if the research is
detached from practice. Practitioners are able to benefit from
research when they see how the research can inform and improve
their designs and practices. Some practitioners believe that
educational research is often too abstract or sterilized to be useful in
real contexts (The Design-Based Research Collective, 2002).
Not only is lack of relevance a problem, but research results can also
be inaccurate by failing to account for context. Findings and theories
based on lab results may not accurately reflect what happens in realworld educational settings.
Conversely, a problem that arises from an overemphasis on practice is
that while individual practices may improve, the general body of
theory and knowledge does not increase. Scholars like Collins (1990)
and Brown (1992) believed that the best way to conduct research
would be to achieve the right balance between theory-building and
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practical impact.

Paradigms of DBR
Proponents of DBR believe that conducting research in context, rather
than in a controlled laboratory setting, and iteratively designing
interventions yields authentic and useful knowledge. Sasha Barab
(2004) says that the goal of DBR is to “directly impact practice while
advancing theory that will be of use to others” (p. 8). This implies “a
pragmatic philosophical underpinning, one in which the value of a
theory lies in its ability to produce changes in the world” (p. 6). The
aims of DBR and the role of researchers and subjects are informed by
this philosophical underpinning.

Aims of DBR
Traditional, experimental research is conducted by theorists focused
on isolating variables to test and refine theory. DBR is conducted by
designers focused on (a) understanding contexts, (b) designing
effective systems, and (c) making meaningful changes for the subjects
of their studies (Barab & Squire, 2004; Collins, 1990). Traditional
methods of research generate refined understandings of how the
world works, which may indirectly affect practice. In DBR there is an
intentionality in the research process to both refine theory and
practice (Collins et al., 2004).

Role of DBR Researcher
In DBR, researchers assume the roles of “curriculum designers, and
implicitly, curriculum theorists” (Barab & Squire, 2004, p.2). As
curriculum designers, DBR researchers come into their contexts as
informed experts with the purpose of creating, “test[ing] and
refin[ing] educational designs based on principles derived from prior
research” (Collins et al., 2004, p. 15). These educational designs may
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include curricula, practices, software, or tangible objects beneficial to
the learning process (Barab & Squire, 2004). As curriculum theorists,
DBR researchers also come into their research contexts with the
purpose to refine extant theories about learning (Brown, 1992).
This duality of roles for DBR researchers contributes to a greater
sense of responsibility and accountability within the field. Traditional,
experimental researchers isolate themselves from the subjects of their
study (Barab & Squire, 2004). This separation is seen as a virtue,
allowing researchers to make dispassionate observations as they test
and refine their understandings of the world around them. In
comparison, design-based researchers “bring agendas to their work,”
see themselves as necessary agents of change and see themselves as
accountable for the work they do (Barab & Squire, 2004, p. 2).

Role of DBR Subjects
Within DBR, research subjects are seen as key contributors and
collaborators in the research process. Classic experimentalism views
the subjects of research as things to be observed or experimented on,
suggesting a unidirectional relationship between researcher and
research subject. The role of the research subject is to be available
and genuine so that the researcher can make meaningful observations
and collect accurate data. In contrast, design-based researchers view
the subjects of their research (e.g., students, teachers, schools) as
“co-participants” (Barab & Squire, 2004, p. 3) and “co-investigators”
(Collins, 1990, p. 4). Research subjects are seen as necessary in
“helping to formulate the questions,” “making refinements in the
designs,” “evaluating the effects of...the experiment,” and “reporting
the results of the experiment to other teachers and researchers”
(Collins, 1990, pp. 4-5). Research subjects are co-workers with the
researcher in iteratively pushing the study forward.
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Outcomes of DBR
DBR educational research develops knowledge through this
collaborative, iterative research process. The knowledge developed by
DBR can be separated into two categories: (a) tangible, practical
outcomes and (b) intangible, theoretical outcomes.

Tangibles Outcomes
A major goal of design-based research is producing meaningful
interventions and practices. Within educational research these
interventions may “involve the development of technological tools
[and] curricula” (Barab & Squire, 2004, p. 1). But more than just
producing meaningful educational products for a specific context,
DBR aims to produce meaningful, effective educational products that
can be transferred and adapted (Barab & Squire, 2004). As expressed
by Brown (1992), “an effective intervention should be able to migrate
from our experimental classroom to average classrooms operated by
and for average students and teachers” (p.143).

Intangible Outcomes
It is important to recognize that DBR is not only concerned with
improving practice but also aims to advance theory and
understanding (Collins et al., 2004). DBR’s emphasis on the
importance of context enhances the knowledge claims of the research.
“Researchers investigate cognition in context...with the broad goal of
developing evidence-based claims derived from both laboratory-based
and naturalistic investigations that result in knowledge about how
people learn” (Barab & Squire, 2004, p.1). This new knowledge about
learning then drives future research and practice.
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Process of DBR
A hallmark of DBR is the iterative nature of its interventions. As each
iteration progresses, researchers refine and rework the intervention
drawing on a variety of research methods that best fit the context.
This flexibility allows the end result to take precedence over the
process. While each researcher may use different methods, McKenny
and Reeves (2012) outlined three core processes of DBR: (a) analysis
and exploration, (b) design and construction, and (c) evaluation and
reflection. To put these ideas in context, we will refer to a recent DBR
study completed by Siko and Barbour regarding the use of PowerPoint
games in the classroom.

Figure 1. The iterative process of design-based research.

Analysis and Exploration
Analysis is a critical aspect of DBR and must be used throughout the
entire process. At the start of a DBR project, it is critical to
understand and define which problem will be addressed. In
collaboration with practitioners, researchers seek to understand all
aspects of a problem. Additionally, they “seek out and learn from how
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others have viewed and solved similar problems ” (McKenny &
Reeves, 2012, p. 85). This analysis helps to provide an understanding
of the context within which to execute an intervention.
Since theories cannot account for the variety of variables in a learning
situation, exploration is needed to fill the gaps. DBR researchers can
draw from a number of disciplines and methodologies as they execute
an intervention. The decision of which methodologies to use should be
driven by the research context and goals.
Siko and Barbour (2016) used the DBR process to address a gap they
found in research regarding the effectiveness of having students
create their own PowerPoint games to review for a test. In analyzing
existing research, they found studies that stated teaching students to
create their own PowerPoint games did not improve content retention.
Siko and Barbour wanted to “determine if changes to the
implementation protocol would lead to improved performance” (Siko
& Barbour, 2016, p. 420). They chose to test their theory in three
different phases and adapt the curriculum following each phase.

Design and Construction
Informed by the analysis and exploration, researchers design and
construct interventions, which may be a specific technology or “less
concrete aspects such as activity structures, institutions, scaffolds,
and curricula” (Design-Based Research Collective, 2003, pp. 5–6). This
process involves laying out a variety of options for a solution and then
creating the idea with the most promise.
Within Siko and Barbour’s design, they planned to observe three
phases of a control group and a test group. Each phase would use ttests to compare two unit tests for each group. They worked with
teachers to implement time for playing PowerPoint games as well as a
discussion on what makes games successful. The first implementation
was a control phase that replicated past research and established a
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baseline. Once they finished that phase, they began to evaluate.

Evaluation and Reflection
Researchers can evaluate their designs both before and after use. The
cyclical process involves careful, constant evaluation for each
iteration so that improvements can be made. While tests and quizzes
are a standard way of evaluating educational progress, interviews and
observations also play a key role, as they allow for better
understanding of how teachers and students might see the learning
situation.
Reflection allows the researcher to make connections between actions
and results. Researchers must take the time to analyze what changes
allowed them to have success or failure so that theory and practice at
large can be benefited. Collins (1990) states:
It is important to analyze the reasons for failure and to take steps to
fix them. It is critical to document the nature of the failures and the
attempted revisions, as well as the overall results of the experiment,
because this information informs the path to success. (pg. 5)
As researchers reflect on each change they made, they find what is
most useful to the field at large, whether it be a failure or a success.
After evaluating results of the first phase, Siko and Barbour revisited
the literature of instructional games. Based on that research, they
first tried extending the length of time students spent creating the
games. They also discovered that the students struggled to design
effective test questions, so the researchers tried working with
teachers to spend more time explaining how to ask good questions. As
they explored these options, researchers were able to see unit test
scores improve.
Reflection on how the study was conducted allowed the researchers to
properly place their experiences within the context of existing
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research. They recognized that while they found positive impacts as a
result of their intervention, there were a number of limitations with
the study. This is an important realization for the research and allows
readers to not misinterpret the scope of the findings.

Conclusion
This chapter has provided a brief overview of the origin, paradigms,
outcomes, and processes of Design-Based Research (DBR). We
explained that (a) DBR originated because some researchers believed
that traditional research methods failed to improve classroom
practices, (b) DBR places researchers as agents of change and
research subjects as collaborators, (c) DBR produces both new
designs and theories, and (d) DBR consists of an iterative process of
design and evaluation to develop knowledge.
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2.5
Mixed Methods
How does one go about doing good mixed methods
research?

Royce Kimmons

The ongoing evolution of educational research has given rise to
various paradigms and methods that can be loosely organized under
two broad categories of qualitative (qual) and quantitative (quan)
research. Qualitative generally refers to any methods that rely on
subjective interpretations of rich textual or experiential data, whereas
quantitative generally refers to methods that rely upon objective
analyses of measurable data via descriptive or statistical methods.
Recognizing the relative strengths and weakness of both qual and
quan approaches, researchers and funding agencies have increasingly
utilized and encouraged mixed methods approaches as they can be
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useful for solving educational problems in more authentic and
situated ways and can provide evidence that appeals to a wide array
of stakeholders. This appeal seems to stem from a philosophical
stance that values methodological pluralism (wherein both qual and
quan methods are seen as valid ways of understanding the world) and
that assumes some level of commensurability or belief that alternate
paradigms can work together for achieving desirable goals (as
opposed to rigid incommensurability).
Mixed methods refers to any research approach that utilizes both qual
and quan data in some form. However, mixed methods as a descriptor
is very broad, and the term alone does not guide researchers through
specific processes of research or toward an understanding of how
qual and quan methods and data should be used together. In fact,
there are many ways of doing mixed-methods research, and each
exhibits its own benefits, weaknesses, and pitfalls.
In this chapter, I will first explain two ways in which various mixedmethods approaches may differ from one another: temporal order and
emphasis. I will then provide specific examples of mixed-methods
designs–including triangulated, explanatory, exploratory, embedded,
transformative, and multiphase–which may be useful for guiding
researchers in planning exactly how qual and quan methods should
interact in their mixed methods studies. I will then conclude by
providing some guidelines for conducting good mixed-methods
research.

Key Terms
quantitative, qualitative, mixed_methods, incommensurability
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Temporal Order
Though all mixed-methods studies involve both qual and quan data,
how and when these data are collected and analyzed may differ across
studies with researchers either engaging in a parallel (+), linear (→),
or iterative (→) process (see Figure 1).

Fig. 1. Mixed methods may be approached either in a parallel, linear, or iterative manner

Parallel mixed-methods designs involve collecting and analyzing both
qual and quan data in tandem, where each process operates
independently of the other. An example of this would be conducting
surveys and focus groups simultaneously, analyzing the results of
each, and reporting findings in a manner that compares and contrasts
them. Such approaches typically involve multiple researchers or
teams of researchers who work separately to conduct divergent
analyses and who then come together for determining what the
results mean in relation to one another. In parallel designs,
researchers are essentially conducting separate studies
simultaneously that are treated as distinct pieces of evidence for
answering the guiding research question.
Linear mixed-methods designs, on the other hand, involve sequential
steps that alternate between qual and quan methods where the
second step is informed by or expounds upon what is found in the
first. An example of this would be to do an experimental study
comparing student scores on a test (quan) and then conducting
interviews with some low-performing students to see why they
struggled (qual). An inverted example of this would be to first conduct
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focus groups with students to discover what they might anticipate
struggling with on a test (qual) and then designing the test with these
considerations in mind and conducting the test with students (quan).
In both cases, there were separate, clearly-delineated steps in the
data collection and analysis process, and the second step built upon
the first. This notably differs from parallel structures, because what is
actually done in the second step might not be clear until after the first
step is complete (e.g., what questions will be asked on the test or in
interviews), allowing for refining of some methods as the study
progresses.
Iterative mixed-methods designs are special cases of linear designs
that simply take three or more steps in data collection and analysis
where each step informs the subsequent step. An example of this
would be conducting interviews with participants to initially
understand a phenomenon (qual), using these results to construct a
survey that is then administered to a larger sample (quan), and then
doing follow-up interviews with participants who answered the survey
in particular ways (qual). In this case, the first qual step is used to
inform the design of the survey needed for the quan step, which is
taken to generalize results. But, then another qual step is taken to
clarify or hone in on specific topics or nuances that were identified in
the quan step. This process can then continue as long as needed (e.g.,
testing an intervention quantitatively) as each step informs the next.
In practice, the difference between a linear and an iterative design
often just comes down to where the line is drawn between studies
within the larger scope of a research project or agenda. Given that
most research studies are reported in academic journals with
restrictive word limits, describing the methods and results of three
different stages of data collection and analysis (e.g., qual→quan→qual)
may not be feasible. Also, it may just not make sense to report on all
stages of a research project in the same report. As a result, an
iterative design like qual→quan→qual might be broken up into three
single-method studies (e.g., a qual study, a quan study, and another
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qual study) or some combination of mixed-methods and single-method
studies (e.g., a qual→quan mixed-methods study and a qual singlemethod study). That is to say that even if a project might employ
mixed methods overall, this does not mean that all reports would need
to be framed as mixed methods.

Emphasis
In addition to temporal order, mixed-methods designs also vary in the
relative importance they ascribe to qual vs. quan methods, either
prioritizing qual (QUAL>quan), prioritizing quan (QUAN>qual), or
treating the two approaches with equal weight (QUAL=QUAN). For
instance, in a study that measures student performance on a test after
playing a learning game, researchers might focus their inquiry on the
effects of the game upon measurable learning outcomes (QUAN) while
also collecting a few responses from students on what they liked
about the game (qual). In contrast, another study might conduct indepth interviews with students about their experiences with
educational games (QUAL) while also collecting and reporting on
survey results from all students in a school regarding time spent
playing games (quan). In both of these cases, one methodology is
prioritized as being central to the study while another is utilized to
contribute slightly to the results (e.g., as isolated comments or
contextual descriptives).
In cases where one method is prioritized over another, expectations of
scholarly rigor will be more heavily emphasized with the prioritized
method. That is, if QUAN is prioritized, then researchers will need to
more carefully ensure that they are meeting the expectations of
quantitative rigor necessary for generalizability, predictive power,
validity, etc. but may give limited attention to expectations of
qualitative rigor (e.g., negative case analysis). In contrast, if QUAL is
prioritized, then researchers will need to carefully ensure that they
are meeting expectations of qualitative rigor necessary for
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transferability, positionality, trustworthiness, etc. but may give limited
attention to expectations of quantitative rigor (e.g., reliability). Such
prioritization reveals that though both qual and quan data may be
used in the same study, each type of data may be used through the
lens of a paradigm that will treat one as more important, useful, or
meaningful than the other.
Because qual and quan methods are used to answer different research
questions, this also means that prioritizing one over another will
impact the type of questions we can answer. As a result, many mixed
methods studies will have a primary research question, which will be
answered with the prioritized method, and also have one or more
secondary research questions, which will be answered with the
deprioritized method. An example of this would be asking a primary
question like "What percent of U.S. teens experience bullying in
schools?" (QUAN) accompanied with a secondary question like "How
do some teens describe the trauma associated with these
experiences?" (qual). In this case, each question requires different
data and analyses to find an answer, and since the first question is the
primary research question, its methods will be prioritized to the
second.
The upshot of this is that in studies where QUAN and QUAL methods
are prioritized equally, researchers must carefully attend to the rigor
expectations and requirements of each paradigm, attending to
potentially contradictory requirements in the same study (e.g.,
objectivity vs. positionality, generalizability vs. contextual
understanding). An example of this would be doing a generalizable
survey of U.S. teachers on the topic of teacher attrition (QUAN) while
also conducting in-depth interviews with diverse teachers regarding
their experiences leaving the profession (QUAL). Doing this in a single
study is very difficult because it may require researchers to operate
within multiple epistemological paradigms simultaneously and
grapple with how to navigate contradictory evidence and values (e.g.,
how much attention to give to individual teachers' experiences that do
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not reflect the norm).
Part of the strength of doing both qual and quan methods in the same
study is that it allows you to approach problems from multiple lenses,
drawing upon the benefits of both approaches. However, if done
poorly, sloppy mixed methods studies that fail to meet the rigor
requirements of their necessary paradigms may instead make results
susceptible to the weaknesses of both, meaning that results are
neither generalizable nor transferrable. All mixed methods studies
should rigorously adhere to the requirements of at least one approach
and (ideally) to both if it is possible and appropriate for answering the
targeted research questions.

Common Mixed-Methods Designs
Because mixed-methods designs differ in temporal order (parallel vs.
linear) and emphasis (QUAL vs. QUAN), there are at least nine
different ways of structuring a mixed-methods study (see Table 1).
Some of these are more common than others and have been
recognized by researchers as useful in many settings, while others
might be theoretically possible but are less commonly used in
education research.
Table 1
Mixed Methods Designs as Determined by Methodological Priority
and Temporal Order
Temporal Order

Emphasis
QUAN

QUAL

Equal

Parallel

qual+QUAN QUAL+quan QUAL+QUAN
Embedded Embedded Triangulated

Quan-First Linear

QUAN→qual quan→QUAL QUAN→QUAL
Explanatory (Uncommon) Multiphase
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Qual-First Linear

qual→QUAN QUAL→quan QUAL→QUAN
(Uncommon) Exploratory Multiphase

Triangulated
Triangulated mixed-methods design, also known as convergent
parallel design, is done when both QUAL and QUAN data are
collected concurrently and are equally prioritized (Creswell, 2008).
Collection and analysis of each type of data occur separately, and
findings are merged during the interpretation phase to allow for
robust conclusions that are supported by multiple data sources. An
example of triangulation would be a case study on an intervention's
effects on a school where both QUAL and QUAN data are collected
from students to determine what is happening in terms of academic
performance, behaviors, attitudes, and perceptions. The primary
benefit of a triangulated design is that it can draw upon the strengths
of both QUAL and QUAN data (e.g., complex understanding and
predictive power), but wisdom must be exercised in interpreting
results that might be contradictory or when results do not easily
converge.

Explanatory
Explanatory mixed-methods design is done when QUAN data is
collected first and prioritized, and qual data is then later collected to
help illustrate or expound upon what the quan methods found
(Creswell, 2008). Since collection occurs sequentially and the qual
data is collected in a supportive role, standards of quantitative rigor
are emphasized as being of utmost importance, and then confirming
qual data fills in any conceptual gaps. An example of an explanatory
design would be conducting pre- and post-tests on professional
development trainings with teachers to determine training efficacy
and then collecting short sound bites from participating teachers to
draw attention to high and low points, which otherwise might not be
apparent in the QUAN data. The primary benefit of an explanatory
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design is that it can allow researchers to add some meaning or
richness to the results of a QUAN study, but a major concern is that
any qual data will be collected and analyzed with various a priori
assumptions in place that may lead to confirmation biases or
oversimplifications.

Exploratory
Exploratory mixed-methods design is done when QUAL data is
collected first and prioritized, and quan data is then later collected to
test themes or instruments developed from the QUAL process
(Creswell, 2008). Since collection occurs sequentially and the quan
data is collected in a supportive role, standards of qualitative rigor are
emphasized as being of utmost importance, and then testing QUAL
data with quan processes helps to verify or validate results. This
approach is most commonly used in instrument creation, wherein
researchers might interview a sample of participants about a poorlyunderstood phenomenon and then construct a survey or test based on
their findings to determine how accurate their themes were. The
primary benefit of an exploratory design is that it can allow
researchers to create instruments for measuring novel factors on solid
QUAL grounding, but an exploratory design normally only constitutes
a first step in instrument validation, and the quan component can
lengthen the time and increase the cost of a study considerably.

Embedded
Embedded mixed-methods design is done in any setting where one
method is prioritized and another method is used to supplement it
(Creswell, 2008). Though generally done in parallel (qual+QUAN or
QUAL+quan), embedded designs can be sequential, and the data
collection and analyses processes are separate and are used to answer
different questions, such as "RQ1: How were student scores
influenced by the intervention?" (QUAN) and "RQ2: What was the
intervention like for them as they experienced it?" (qual). In this case,
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QUAN is prioritized simply because it is used to answer the primary
research question, whereas qual is used to answer the secondary
question, but the situation could be reversed depending upon the
researcher's goal. Similar to triangulation, embedded designs are
useful for augmenting results with diverse data, but since one source
is deprioritized, the secondary research question may be somewhat
trivialized or not as rigorously answered as it could be.

Transformative
Transformative mixed-methods design builds upon one or more of the
aforementioned designs but orients its efforts toward achieving some
form of social change or educational improvement (Creswell, 2008).
This imposes ideologies or value systems to the design's activities
(typically through the lens of critical theory, emancipation, or
liberation) and means that any results of the mixed-methods study will
yield suggestions or moral mandates for societal reforms.

Multiphase
Multiphase mixed-methods design applies iteration to one or more of
the aforementioned designs (Creswell, 2008), iteratively prioritizing
both QUAL and QUAN methods in cycles. This occurs across multiple
studies as QUAL and QUAN methods build upon one another to
answer progressing research questions within larger research
programs and means that multiphase design might be an accurate
descriptor for long-term research agendas held by researchers or
labs, but the term should rarely (if ever) be used to describe a single
study.
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Guidelines for Good Mixed-Methods
Research
As with any approach to research, there are ways of doing mixed
methods well and ways to do it poorly. There is also responsible and
ethical use of mixed methods as well as irresponsible or unethical use.
Here I will touch on a few considerations to help guide you in
engaging in mixed methods in a manner that is both effective and
responsible.

1. Align Methods and Research Questions
All good research effectively aligns research questions with methods,
because if the methods we are using cannot answer the questions we
are asking, then what is the point of doing research? With mixed
methods, this means that we need to ask questions that align with
both qual and quan methods and that we properly apply the data
collected via each method toward answering its specific question.

2. Abide by Both Qualitative and Quantitative
Standards of Rigor
Most researchers are not deeply trained in both qual and quan
methods, which means that when they engage in mixed methods work
they will often adhere to standards of rigor for the method they are
familiar with but fail to do so for the other. This leads to sloppy mixed
methods, which I explore elsewhere as irresponsible opportunism
(Kimmons & Johnstun, 2019), and seeks to show (at least on the
surface) an interest in pluralistic approaches to inquiry that have been
adopted by divergent communities without actually adhering to the
standards established by those communities.
All this means is that if we are claiming to do qual, then we should
actually do qual, and if we are claiming to do quan, we should actually
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do quan. We should not merely do qual and then sprinkle in a
smattering of numbers and call it mixed methods. Similarly, we should
not merely do quan and then sprinkle in a few quotes and call it mixed
methods. Good mixed methods honors both traditions of inquiry,
which requires researchers to abide by certain standards of rigor to
ensure that results are valid, trustworthy, etc.

3. Collaborate with Diverse Researchers
Because the paradigms undergirding qual and quan methods are so
divergent, it is difficult for a single researcher (or even a team of
similarly-trained researchers) to do mixed methods well, because they
will inevitably operate under the assumptions of a dominant
paradigm. To combat this, we should build our research teams with
complementary skills to ensure that both qual and quan methods are
correctly done and that the communities that are drawn to each
approach will agree that we have done it justice.
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3
Learning Theories
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3.1
Behaviorism
Bekki Brau, Nathan Fox, & Elizabeth Robinson

Behaviorism is an area of psychological study that focuses on
observing and analyzing how controlled environmental changes affect
behavior. The goal of behavioristic teaching methods is to manipulate
the environment of a subject — a human or an animal — in an effort to
change the subject’s observable behavior. From a behaviorist
perspective, learning is defined entirely by this change in the
subject’s observable behavior. The role of the subject in the learning
process is to be acted upon by the environment; the subject forms
associations between stimuli and changes behavior based on those
associations. The role of the teacher is to manipulate the environment
in an effort to encourage the desired behavioral changes. The
principles of behaviorism were not formed overnight but evolved over
time from the work of multiple psychologists. As psychologists’
understanding of learning has evolved over time, some principles of
behaviorism have been discarded or replaced, while others continue
to be accepted and practiced.

History of Behaviorism
A basic understanding of behaviorism can be gained by examining the
history of four of the most influential psychologists who contributed to
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the behaviorism: Ivan Pavlov, Edward Thorndike, John B. Watson, and
B.F. Skinner. These four did not each develop principles of
behaviorism in isolation, but rather built upon each other’s work.

Ivan Pavlov
Ivan Pavlov is perhaps most well-known for his work in conditioning
dogs to salivate at the sound of a tone after pairing food with the
sound over time. Pavlov’s research is regarded as the first to explore
the theory of classical conditioning: that stimuli cause responses and
that the brain can associate stimuli together to learn new responses.
His research also studied how certain parameters — such as the time
between two stimuli being presented — affected these associations in
the brain. His exploration of the stimulus-response model, the
associations formed in the brain, and the effects of certain parameters
on developing new behaviors became a foundation of future
experiments in the study of human and animal behavior (Hauser,
1997).
In his most famous experiment, Pavlov started out studying how much
saliva different breeds of dogs produced for digestion. However, he
soon noticed that the dogs would start salivating even before the food
was provided. Subsequently he realized that the dogs associated the
sound of him walking down the stairs with the arrival of food. He went
on to test this theory by playing a tone when feeding the dogs, and
over time the dogs learned to salivate at the sound of a tone even if
there was no food present. The dogs learned a new response to a
familiar stimulus via stimulus association. Pavlov called this learned
response a conditional reflex. Pavlov performed several variations of
this experiment, looking at how far apart he could play the tone
before the dogs no longer associated the sound with food; or if
applying randomization — playing the tone sometimes when feeding
the dogs but not others — had any effect on the end results (Pavlov,
1927).
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Pavlov’s work with conditional reflexes was extremely influential in
the field of behaviorism. His experiments demonstrate three major
tenets of the field of behaviorism:
1. Behavior is learned from the environment. The dogs learned to
salivate at the sound of a tone after their environment
presented the tone along with food multiple times.
2. Behavior must be observable. Pavlov concluded that learning
was taking place because he observed the dogs salivating in
response to the sound of a tone.
3. All behaviors are a product of the formula stimulus-response.
The sound of a tone caused no response until it was associated
with the presentation of food, to which the dogs naturally
responded with increased saliva production.
These principles formed a foundation of behaviorism on which future
scientists would build.

Edward Thorndike
Edward Lee Thorndike is regarded as the first to study operant
conditioning, or learning from consequences of behaviors. He
demonstrated this principle by studying how long it took different
animals to push a lever in order to receive food as a reward for
solving a puzzle. He also pioneered the law of effect, which presents a
theory about how behavior is learned and reinforced.
One experiment Thorndike conducted was called the puzzle box
experiment, which is similar to the classic “rat in the maze”
experiment. For this experiment, Thorndike placed a cat in a box with
a piece of food on the outside of the box and timed how long it took
the cat to push the lever to open the box and to get the food. The first
two or three times each cat was placed in the box there was little
difference in how long it took to open the box, but subsequent
experiments showed a marked decrease in time as each cat learned
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that the same lever would consistently open the box.
A second major contribution Thorndike made to the field is his work in
pioneering the law of effect. This law states that behavior followed by
positive results is likely to be repeated and that any behavior with
negative results will slowly cease over time. Thorndike’s puzzle box
experiments supported this belief: animals were conditioned to
frequently perform tasks that led to rewards.
Thorndike’s two major theories are the basis for much of the field of
behaviorism and psychology studies of animals to this day. His results
that animals can learn to press levers and buttons to receive food
underpin many different types of animal studies exploring other
behaviors and created the modern framework for the assumed
similarities between animal responses and human responses
(Engelhart, 1970).
In addition to his work with animals, Thorndike founded the field of
educational psychology and wrote one of the first books on the
subject, Educational Psychology, in 1903. Much of his later career was
spent overhauling the field of teaching by applying his ideas about the
law of effect and challenging former theories on generalized learning
and punishment in the classroom. His theories and work have been
taught in teaching colleges across the world.

John B. Watson
John Broadus Watson was a pioneering psychologist who is generally
considered to be the first to combine the multiple facets of the field
under the umbrella of behaviorism. The foundation of Watson’s
behaviorism is that consciousness — introspective thoughts and
feelings — can neither be observed nor controlled via scientific
methods and therefore should be ignored when analyzing behavior.
He asserted that psychology should be purely objective, focusing
solely on predicting and controlling observable behavior, thus
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removing any interpretation of conscious experience. Thus, according
to Watson, learning is a change in observable behavior. In his 1913
article “Psychology as the Behaviorist Views It”, Watson defined
behaviorism as “a purely objective experimental branch of natural
science” that “recognizes no dividing line between man and brute.”
The sole focus of Watson’s behaviorism is observing and predicting
how subjects outwardly respond to external stimuli.
John Watson is remembered as the first psychologist to use human
test subjects in experiments on classical conditioning. He is famous
for the Little Albert experiment, in which he applied Pavlov’s ideas of
classical conditioning to teach an infant to be afraid of a rat. Prior to
the experiment, the nine-month-old infant Albert was exposed to
several unfamiliar stimuli: a white rat, a rabbit, a dog, a monkey,
masks with and without hair, cotton wool, burning newspapers, etc.
He showed no fear in response. Through some further
experimentation, researchers discovered that Albert responded with
fear when they struck a steel bar with a hammer to produce a shap
noise.
During the experiment, Albert was presented with the white rat that
had previously produced no fear response. Whenever Albert touched
the rat, the steel bar was struck, and Albert fell forward and began to
whimper. Albert learned to become hesitant around the rat and was
afraid to touch it. Eventually, the sight of the rat caused Albert to
whimper and crawl away. Watson concluded that Albert had learned
to be afraid of the rat (Watson & Rayner, 1920).
By today’s standards, the Little Albert experiment is considered both
unethical and scientifically inconclusive. Critics have said that the
experiment “reveals little evidence either that Albert developed a rat
phobia or even that animals consistently evoked his fear (or anxiety)
during Watson’s experiment” (Harris, 1997). However, the experiment
provides insight into Watson’s definition of behaviorism — he taught
Albert by controlling Albert’s environment, and the change in Albert’s
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behavior led researchers to conclude that learning had occurred.

B. F. Skinner
Skinner was a psychologist who continued to influence the
development of behaviorism. His most important contributions were
introducing the idea of radical behaviorism and defining operant
conditioning.
Unlike Watson, Skinner believed that internal processes such as
thoughts and emotions should be considered when analyzing
behavior. The inclusion of thoughts and actions with behaviors is
radical behaviorism. He believed that internal processes, like
observable behavior, can be controlled by environmental variables
and thus can be analyzed scientifically. The application of the
principles of radical behaviorism is known as applied behavior
analysis.
In 1938, Skinner published The Behavior of Organisms, a book that
introduces the principles of operant conditioning and their application
to human and animal behavior. The core concept of operant
conditioning is the relationship between reinforcement and
punishment, similar to Thorndike’s law of effect: Rewarded behaviors
are more likely to be repeated, while punished behaviors are less
likely to be repeated. Skinner expounded on Thorndike’s law of effect
by breaking down reinforcement and punishment into five discrete
categories (cf. Fig. 1):
Positive reinforcement is adding a positive stimulus to
encourage behavior.
Escape is removing a negative stimulus to encourage behavior.
Active avoidance is preventing a negative stimulus to
encourage behavior.
Positive punishment is adding a negative stimulus to discourage
behavior.
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Negative punishment is removing a positive stimulus to
discourage behavior.
Reinforcement encourages behavior, while punishment discourages
behavior. Those who use operant conditioning use reinforcement and
punishment in an effort to modify the subject’s behavior.

Figure 1. An overview of the five categories of operant conditioning.
Positive and negative reinforcements can be given according to
different types of schedules. Skinner developed five schedules of
reinforcement:
Continuous reinforcement is applied when the learner receives
reinforcement after every specific action performed. For
example, a teacher may reward a student with a sticker for
each meaningful comment the student makes.
Fixed interval reinforcement is applied when the learner
receives reinforcement after a fixed amount of time has passed.
For example, a teacher may give out stickers each Friday to
students who made comments throughout the week.
Variable interval reinforcement is applied when the learner
receives reinforcement after a random amount of time has
passed. For example, a teacher may give out stickers on a
random day each week to students who have actively
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participated in classroom discussion.
Fixed ratio reinforcement is applied when the learner receives
reinforcement after the behavior occurs a set number of times.
For example, a teacher may reward a student with a sticker
after the student contributes five meaningful comments.
Variable ratio reinforcement is applied when the learner
receives reinforcement after the behavior occurs a random
number of times. For example, a teacher may reward a student
with a sticker after the student contributes three to ten
meaningful comments.
Skinner experimented using different reinforcement schedules in
order to analyze which schedules were most effective in various
situations. In general, he found that ratio schedules are more resistant
to extinction than interval schedules, and variable schedules are more
resistant than fixed schedules, making the variable ratio
reinforcement schedule the most effective.
Skinner was a strong supporter of education and influenced various
principles on the manners of educating. He believed there were two
reasons for education: to teach both verbal and nonverbal behavior
and to interest students in continually acquiring more knowledge.
Based on his concept of reinforcement, Skinner taught that students
learn best when taught by positive reinforcement and that students
should be engaged in the process, not simply passive listeners. He
hypothesized that students who are taught via punishment learn only
how to avoid punishment. Although Skinner’s doubtful view on
punishment is important to the discipline in education, finding other
ways to discipline are very difficult, so punishment is still a big part in
the education system.
Skinner points out that teachers need to be better educated in
teaching and learning strategies (Skinner, 1968). He addresses the
main reasons why learning is not successful. This biggest reasons
teachers fail to educate their students are because they are only
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teaching through showing and they are not reinforcing their students
enough. Skinner gave examples of steps teachers should take to teach
properly. A few of these steps include the following:
1. Ensure the learner clearly understands the action or
performance.
2. Separate the task into small steps starting at simple and
working up to complex.
3. Let the learner perform each step, reinforcing correct actions.
4. Regulate so that the learner is always successful until finally
the goal is reached.
5. Change to random reinforcement to maintain the learner’s
performance (Skinner, 1968).

Criticisms and Limitations
While there are elements of behaviorism that are still accepted and
practiced, there are criticisms and limitations of behaviorism.
Principles of behaviorism can help us to understand how humans are
affected by associated stimuli, rewards, and punishments, but
behaviorism may oversimplify the complexity of human learning.
Behaviorism assumes humans are like animals, ignores the internal
cognitive processes that underlie behavior, and focuses solely on
changes in observable behavior.
From a behaviorist perspective, the role of the learner is to be acted
upon by the teacher-controlled environment. The teacher’s role is to
manipulate the environment to shape behavior. Thus, the student is
not an agent in the learning process, but rather an animal that
instinctively reacts to the environment. The teacher provides input
(stimuli) and expects predictable output (the desired change in
behavior). More recent learning theories, such as constructivism,
focus much more on the role of the student in actively constructing
knowledge.
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Behaviorism also ignores internal cognitive processes, such as
thoughts and feelings. Skinner’s radical behaviorism takes some of
these processes into account insofar as they can be measured but
does not really try to understand or explain the depth of human
emotion. Without the desire to understand the reason behind the
behavior, the behavior is not understood in a deeper context and
reduces learning to the stimulus-response model. The behavior is
observed, but the underlying cognitive processes that cause the
behavior are not understood. The thoughts, emotions, conscious state,
social interactions, prior knowledge, past experiences, and moral code
of the student are not taken into account. In reality, these elements
are all variables that need to be accounted for if human behavior is to
be predicted and understood accurately. Newer learning theories,
such as cognitivism, focus more on the roles of emotion, social
interaction, prior knowledge, and personal experience in the learning
process.
Another limitation to behaviorism is that learning is only defined as a
change in observable behavior. Behaviorism operates on the premise
that knowledge is only valuable if it results in modified behavior.
Many believe that the purpose of learning and education is much
more than teaching everyone to conform to a specific set of behaviors.
For instance, Foshay (1991) argues that “the one continuing purpose
of education, since ancient times, has been to bring people to as full
as realization as possible of what it is to be a human being” (p. 277).
Behaviorism’s focus on behavior alone may not achieve the purpose of
education, because humans are more than just their behavior.

Conclusion
Behaviorism is a study of how controlled changes to a subject’s
environment affect the subject’s observable behavior. Teachers
control the environment and use a system of rewards and
punishments in an effort to encourage the desired behaviors in the
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subject. Learners are acted upon by their environment, forming
associations between stimuli and changing behavior based on those
associations.
There are principles of behaviorism that are still accepted and
practiced today, such as the use of rewards and punishments to shape
behavior. However, behaviorism may oversimplify the complexity of
human learning; downplay the role of the student in the learning
process; disregard emotion, thoughts, and inner processes; and view
humans as being as simple as animals.
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3.2
Cognitivism
Esther Michela

Cognitive learning theories cover a wide range of ideas from the work
of many researchers. It is a continually developing field which has
influenced and been influenced by the developments in different fields
including instructional design, developmental psychology, cognitive
psychology, and increasingly cognitive neuropsychology. Cognitive
learning theories focus on the ability of students to guide their own
learning using mental strategies. The purpose of this chapter is to (a)
briefly explore the growth of cognitivism, (b) explain some of the
relevant cognitive processes identified within cognitivism, (c) provide
an overview of several cognitive learning theories, and (d) describe
the relevance of cognitivism to instructional design practices. These
areas will provide an instructional design student with knowledge of
theories that can be applied in situations for learners with varied
learning needs.

Growth of Cognitivism
Cognitivist learning theories are understood to have stemmed from
the inadequacies of the behaviorist learning theories of strict stimulus
and response training to fully explain how learning occurs. Petri and
Mishkin (1994) point to the work of researchers Edward Tolman,
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Wolfgang Kohler, and Ivan Krechevsky on the role of expectations,
insight, purpose, and hypothesis making in the early 1920s and 30s as
the earliest forays into cognitivist research. However, it was not until
the 1950s that cognitive theories began to gain discernible traction
and attention.
The definition and scope of cognitivism has evolved over the years.
Early studies of cognition explored the active acquisition of knowledge
as opposed to the more passive learner approach of behaviorism
(Woolfolk, 2015). According to more recent views such as those of
Ertmer and Newby (1994), “cognitive theories focus on the
conceptualization of a student’s learning processes and address issues
of how information is received, organized, stored, and retrieved by the
mind” (p. 58). An early model of cognitivism, known as the two-store
or dual memory model, refers to the interactions between working
memory and long-term memory. The two-store (dual) model is now
seen as simplistic and incomplete but serves as a starting point for
understanding cognitive learning theories. As the field of cognitivism
has expanded, more theories have been developed so that there is no
universal cognitive model or theory of learning accepted by all
cognitive scientists.

Cognitive Processes
In this section I will briefly explain the cognitive processes related to
the two-store (dual) memory model including (a) perception, (b)
executive processes, (c) working memory, (d) encoding, and (e) longterm memory. These do not include all of the cognitive processes
involved in learning, but these are the ones most commonly addressed
in the cognitivist view of learning. I acknowledge that each process is
complex and have entire books written about them. However, I will
attempt to provide a working definition and description based on
current knowledge that is most relevant to cognitivist learning
theories.
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Perception
The process of receiving information begins with some sort of sensory
input: the sound of a bell, the smell of a rose, the touch of a feather,
the taste of honey, or the sight of a friend. Each of the five sensory
systems in our bodies has its own complex pathway for registering
and assigning meaning to, or perceiving, that input. It is generally
based on context and patterns of what is already known. The body
receives large amounts of sensory data constantly since we touch, see,
hear, taste, and smell all the time, even though we are not conscious
to all of it at once. Sensory information stays only a very short time in
the sensory register, though time estimates vary between less than a
second to up to three seconds. Then the information is transferred to
short-term or working memory (Schunk, 2012 p. 165; Woolfolk, 2015,
p. 294).

Executive processes
Executive, or control, processes “regulate the flow of information
throughout the information processing system” (Schunk, 2012, p.
166). These include the conscious processes and effort a person
exerts in managing new information as it is presented including
directing attention, planning next steps, and retrieving information
from long-term memory for current use (Woolfolk, 2015, p. 298). It is
often linked to working memory but has influence in all parts of the
two-store model. Executive processes are also used to monitor
understanding, select learning strategies, and regulate motivation. I
will focus mainly on attention here, as it fits chronologically in the
two-store model, but will keep in mind that cognitivists believe that
learners play a conscious, active role in the learning process, so the
executive control functions affect each stage of the process.
Attention is selective, which allows us, with effort, to ignore or
acknowledge pertinent sensory input. We would be overwhelmed if we
tried to pay attention to every bit of competing sensory information at
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once. For example, in a classroom, one could see the notes on the
board, the teacher’s new hairstyle, and the current heart-throb sitting
2 seats over, all while feeling an itchy shirt tag, and smelling the
students returning from gym. Cutting through all of the sensory input,
one needs to decide where to focus attention. There are individual
differences in one’s ability to initiate and maintain attention, based on
age, motivation, self-control, learning disabilities, and familiarity with
the subject matter. The more familiar someone is with a skill or
context, the less conscious attention they need to exert in processing
and the more capacity they have to take in new information (Schunk,
2012).

Short-term or working memory
While short-term and working memory are not considered
synonymous by all researchers, they are often used interchangeably.
Schunk (2012) says that short-term memory is “a working memory
and corresponds roughly to awareness, or what one is conscious of at
a given moment” (p.179). Woolfolk (2015) distinguishes the two in
that working memory “includes both temporary storage and active
processing,” while short-term memory is usually referred to only as
temporary storage of information (p. 297). It is generally agreed upon
that short-term and working memory are limited in both capacity and
duration, and information will be lost if it is not constantly rehearsed
or transferred to long-term memory. Chunking, or segmenting,
information into smaller pieces or groups may help reduce the load on
working memory. For example, instead of one long string of numbers,
telephone numbers are segmented into three sections.
Based on current understanding, there are four elements in working
memory that process different types of sensory input: the central
executive, which controls attention and mental resources; the
phonological loop, which processes verbal and auditory information;
the visuospatial sketchpad, which works on visual and spatial
information; and the episodic buffer, which integrates information
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from the previous processors with information from long-term
memory to make sense of it all (Woolfolk, 2015, p. 298). The
processors can be used strategically, for instance to memorize a
phone number given verbally. I would exert my executive control by
constantly repeating the number out loud, using the phonological loop
to rehearse until I could write it down, creating a visual image. I could
then continue to rehearse the number out loud while visualizing the
number in my head, drawing on the visuospatial sketchpad. I could
use my prior knowledge of ZIP codes or number patterns to make
connections with more familiar numbers until the number was
memorized. These four elements of working memory are important for
an instructional designer to understand as they consider strategies to
assist learners. This leads us to a further discussion of encoding.

Encoding
Encoding is the process of integrating new information processed in
the working memory with what is already known to facilitate storage
in the long-term memory. Encoding is influenced by organization,
elaboration, and schema (Schunk, 2012, p. 187). For cognitivist
researchers, encoding is where the magic happens. This is where all
of the cognitive processes and executive control functions work
together to “learn” new information and store it for future use.
Gestalt theory developed in the early 1900s refers to our “tendency to
organize sensory information into patterns or relationships”
(Woolfolk, 2015, p. 294). While the Gestalt theory is now essentially
disproved, it provided early insight into human perception, showed
that organized material is easier to recall, and revealed that humans
will often impose order and meaning when there is none apparent
(Schunk, 2012). Organizational strategies include creating
hierarchies, mnemonic techniques, and mental imagery. Organization
of material enhances memory, because it connects new information to
what is already known, and when one piece of information is
activated, or cued, it will activate connected information as well.
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“Elaboration is the process of expanding upon new information by
adding to it or linking it to what one knows” (Schunk, 2012, p. 188).
Mnemonic devices can assist with elaboration by giving meaning to
something easily remembered, such as using the first letter of the
order of operations in math: Please Excuse My Dear Aunt Sally
(Parentheses, Exponents, Multiplication, Division, Addition,
Subtraction). I used elaboration in memorizing the license plate
number on my old car, 6AT1830. There are six children in my family,
so I linked that information to the six. AT formed the word “at,” and
1830 could be the military time for 6:30. I asked myself the question,
“How many for dinner?” The answer is 6 at 6:30 (or 1830). It may
seem a convoluted process to memorize, but it has stuck, so much so
that after I bought a new car and switched license plates, I still try to
give the old plate number. The process of elaborating new information
with meaningful knowledge increases the likelihood that it will be
remembered.
Schemas or schemata are personalized organizational structures.
They encompass our general knowledge of specific situations that are
used to plan our actions and interactions. They often prescribe a
routine of actions based on our past experience (Schunk, 2012, p.
189). For example, a schema could be the process of ordering fast
food. For one person, the schema may include using the drive
through, carefully considering different options on the menu, ordering
their meal, pulling forward, paying, and then eating on the road. The
schema for another customer might include going inside the
restaurant, ordering the same items as always, chatting with the
employees, and sitting down to eat. Any schema about ordering fast
food allows a person to go into the situation with some prior
knowledge and expectations of the process.
Schemas can also assist in processing new information using a preexisting or familiar structure. For example, a schema for a Hollywood
romantic comedy would contain consistent elements. When watching
the newly released summer blockbuster, a moviegoer would likely
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recognize familiar types of characters, themes, and plot points: the
heroine, the love interest, the misunderstanding or obstacle to the
relationship, and the eventual happy ending. Schemas can help
learners encode by integrating new information with familiar
knowledge and structure.

Long-term memory
Petri and Mishkin (1994) define memory as “the ability to store
sensory information for later retrieval as images, thoughts and idea”
(p. 33). What is referred to as memory in common speech generally
means long-term memory where images, thoughts, and ideas are
stored for greater lengths of time. While short-term memory is limited
in duration and capacity, long-term memory is, theoretically,
unlimited in both. Information is generally stored in long-term
memory as verbal representations, though as ideas rather than in
specific sentences. For example, when trying to recall something my
friend said yesterday, I am likely to remember the idea and recreate it
in my own words instead of repeating my friend’s words verbatim.
Information can also be stored as visual images. Stored information is
accessed through cues, such as a question or request for information.
It is important for instructional designers to know that information is
more easily accessed in long-term memory when it has been
associated with meaningful connections, organized, and elaborated
sufficiently (Schunk, 2012, p. 194). Frequent retrieval of information
through review strengthens a learner’s ability to access that
information in the future. The more automatically the information can
be accessed, the more easily it can be retrieved and the more useful it
can be in learning future related concepts.

Cognitive Theories of Learning
There are multiple theories of both learning and the cognitive
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processes themselves. The theories of learning presented here are
some of the most well known and applicable in the field of
instructional design.

Information Processing Theories
Information processing theories are varied but generally deal with
how people attend to environmental events, encode information to be
learned and relate it to knowledge in memory, store new knowledge in
memory, and retrieve it as needed (Shuell, 1986). The computer
information processing system of receiving information (input),
storing information (encoding), and retrieving that information as
directed (output) was an early analogy for how a human mind
processes information, as was discussed earlier as the two-store
model. This analogy has gained complexity over time, but information
processing theorists generally assume that information processing in
human minds occurs in stages between receiving a stimulus (input)
and producing a response (output), though theorists differ in how
closely they adhere to the computer model. The form or mental
representation of the information differs depending on the stage of
processing. Another assumption is “that information processing is
involved in all cognitive activities: perceiving, rehearsing, thinking,
problem solving, remembering, forgetting, and imaging” (Schunk,
2012, p.165). Information processing theory can be useful to
instructional designers in learning situations requiring the recall of
specific information. Instructional designers could focus on
encouraging strategies to maximize encoding and retrieval.

Cognitive Load Theory
Cognitive load theory proposes that a finite amount of information can
be processed in the mind at one time, based on the limits of
perception, attention, and working memory (Schunk, 2012, pp.
223-224). Drinking from a firehose is an apt analogy in that the
demands of an activity can exceed the capacity of a person to absorb
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what is being given. Sweller (2011) suggests that long-term memory
is of primary importance to the nature of learning because “we use it
to determine the bulk of our activity.” Experts are those who have
stored large amounts of information about a certain topic in long-term
memory and can draw upon it to solve problems. The problem,
therefore, is to efficiently transfer information through the biological
constraints of our short-term or working memory into long-term
memory.
All new information exerts some load on our working memory.
Cognitive load theorists recognize two main types of load: intrinsic
and extrinsic. An intrinsic cognitive load is related to the complexity
of the information itself compared to the expertise of the learner and
can only be changed when the learners have the necessary cognitive
processing strategies (Sweller, 2011). Extrinsic load refers to the way
in which “material is presented or the activities required of the
learner” (Schunk, 2012, p. 224).
Scaffolding and the use of schema can help reduce cognitive load in
instruction as it allows learners to reduce the demands on their
cognitive resources, especially working memory. This can be
accomplished by providing clear instruction, reducing redundant
information, presenting information both visually and aurally, allowing
students to learn elements separately (e.g. individual chemical
symbols), demonstrating problem solving, and removing more
elementary information from explanations to students with higher
levels of expertise (Sweller, 2011).

Self-Regulated Learning
Self-regulation as defined by Zimmerman (2001) “refers to the selfdirective process through which learners transform their mental
abilities into task-related academic skills” (p. 1). Like other cognitivist
theories, this assumes that students are actively involved in the
learning process, showing initiative, perseverance, and adaptive skills
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in pursuing the learning, be it on their own or through social
interaction (Zimmerman, 2001). Research into self-regulated learning
(SRL) began in the mid-1980s and has grown to encompass its own
set of varying theoretical perspectives including operant,
phenomenological, information processing, social cognitive, volitional,
Vygotskian, and cognitive constructivist approaches, which can be
studied in detail in Zimmerman and Schunk (2001), and which share a
few common features.
SRL theories assume that (a) students can personally improve their
ability to learn through selective use of metacognitive and
motivational strategies; (b) can proactively select, structure, and even
create advantageous learning environments; and (c) can play a
significant role in choosing the form and amount of instruction they
need. (Zimmerman, 2001, p.5)
Of primary importance is the opportunity for a learner to choose what
they want to learn, why they want to learn it, with whom and where
the learning will take place, and how much they need to learn
(Zimmerman, B. & Schunk, D., 2001, p. 301). Instructional designers
can take the principles of self-regulated learning into consideration by
providing opportunities for learners to control some aspects of their
learning environment.

Relevance to Instructional Design
Much of the research done in cognitive science has been done in
laboratory settings without direct application to educational settings.
There is a need for instructional design to bridge the gap between
learning research and educational practices according to Ertmer and
Newby (1993, p. 50). Different theories may be appropriate for use in
different learning environments and for different learners. For
example, behaviorist principles of stimulus and response can be useful
during the learning of facts, such as the multiplication tables.
However, cognitive theories are generally useful for more complex
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learning tasks.
According to cognitivist learning theories, a primary goal is to
transfer knowledge to the learner in the most efficient way by
allowing the learner to use the most effective cognitive strategies to
encode information. Therefore, an instructional designer must
consider both the learning task requirements and the current
capabilities of the learner. By conducting a cognitive task analysis, the
designer can determine the learner’s current level of learning skills
and the most efficient presentation of information. Since cognitivist
theories support the active involvement of the learner, goal setting,
planning, and self-monitoring are strategies that should be
encouraged. When processing new information, it can be helpful for
designers to provide opportunities for learners to organize the
material in ways that connect to prior knowledge or personal
experiences (Ertmer & Newby, 1986, pp. 60-61).
A general principle of instructional design associated with cognitivism
is that information will be more efficiently processed if it is provided
in manageable pieces. Therefore, presenting information in a way that
reduces the load on working memory will facilitate encoding in longterm memory. Use of feedback is also important. Unlike with
behaviorism where the purpose of feedback is to strengthen cue and
response, in cognitivism feedback is used to provide the learner with
information about the effectiveness of their strategies. Therefore,
instructional designers should plan ways for learners to receive
prompt feedback on their efforts so that the learners may more
effectively plan ahead for future learning situations.

Conclusion
The cognitivist approach to learning assumes that the learner uses
cognitive processes as an active participant in the learning process.
The variety in the learning objectives and student capacities in any
given situation require an instructional designer to have a breadth
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and depth of knowledge of instructional theories in order to meet the
needs of each situation. There is no one theory to rule them all.
(Apologies to J.R.R. Tolkien.) However, the principles of cognitivism
provide useful paradigms for instructional designers as they create
effective learning environments to meet the needs of a wide range of
learners.
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3.3
Constructivism
Bekki Brau

Constructivism is a learning theory which holds that knowledge is
best gained through a process of reflection and active construction in
the mind (Mascolo & Fischer, 2005). Thus, knowledge is an
intersubjective interpretation. The learner must consider the
information being taught and - based on past experiences, personal
views, and cultural background - construct an interpretation.
Constructivism is split into two main camps: radical and social. The
first form radical (or cognitive) constructivism proposes that the
process of constructing knowledge is dependent on the individual's
subjective interpretation of their active experience. The second form
social constructivism affirms that human development is socially
situated and that knowledge is constructed through interaction with
others. This chapter discusses the history, practice, examples in
education and limitations.

History
There are three foundational psychologists of constructivism. Jean
Piaget falls into the radical constructivism camp. Lev Vygotsky, on the
other hand, concentrates on the social aspects of learning through
experiences. John Dewey straddles the line between the two
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perspectives and has many ideas that match with each side. The
common ground that united these psychologists under the umbrella of
constructivism is that all three believed that the learning theories (e.g
behaviorism and humanism) at the time did not adequately represent
the actual learning process. In addition, their ideas were rooted in
experiences in the classroom instead of experiments in a lab
(compared to behaviorism).

Jean Piaget
Jean Piaget is known as one of the first theorists in constructivism.
His theories indicate that humans create knowledge through the
interaction between their experiences and ideas. His view of
constructivism is the inspiration for radical constructivism due to his
idea that the individual is at the center of the knowledge creation and
acquisition process. The vast majority of Piaget’s theories develop
through working with children where he would challenge the idea that
children are inferior thinkers compared to adults. His work provides
evidence that children are not cognitively inferior to adults. He proves
that children develop differently by establishing a theory involving
cognitive stages.
Piaget’s cognitive theory explores how children develop. His theory
splits development into four discrete stages. Although Piaget never
linked his research on cognitive development to education directly,
his theory plays a pivotal role in his contributions to learning theories.
Based on the research into children’s cognitive development Piaget
identified processes of accommodation (reframing one's mental
representation of the external world to fit new experiences) and
assimilation (the process by which a person or persons acquire the
social and psychological characteristics of a group) which are key in
the interaction between experiences and ideas. These two processes
focus on how learning occurs rather than what influences learning.
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Lev Vygotsky
Lev Vygotsky’s work contains a central scope focused on the social
aspects of acquiring knowledge. He suggests that one learns best
through interacting with others. Through the process of working with
others, learners create an environment of shared meanings with
peers. By being immersed in the new environment, the learner is able
to adapt subjective interpretations to become socially accepted.
Vygotsky especially emphasizes that culture plays a large role in
cognitive development. He believed infants were born with basic
abilities to develop cognitively. Those basic abilities are then
enhanced through interaction with others and eventually grow into
more sophisticated mental processes. For example, a child is born
with the basic ability to memorize. As the child interacts with its
environment and peers, the methods of remembrance adapt. If the
child is in a learning setting that emphasizes flashcards, the child will
use similar methods of repetition to improve memory.
Similar to Piaget’s adaptation of radical constructivism from his
theory of cognitive development, Vygotsky draws from his own theory
of social development. Vygotsky believed that learners could achieve
much greater level of learning through the help of a More
Knowledgeable Other (instructor). Figure 1 offers a visual of where
the instructor can offer the most support and enhance the learning
process. The area where the instructor should be most sensitive to
guidance is the Zone of Proximal Development (ZPD). As Figure 1
displays, the ZPD straddles the line between what the student already
knows and a new concept unable to be mastered without the help of
the instructor.
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Figure 1. A graphic displaying the pieces of Vygotsky’s Social
Development Theory.
The Zone of Proximal Development is not confined to solely a learner
and an instructor. Vygotsky encourages learners to form groups. The
formation of groups allows for the less competent children to learn
from those who already have mastered a specific skillset.

John Dewey
John Dewey’s perspective melds Piaget’s focus on the cognitive aspect
of constructivism with Vygotsky’s focus on social learning. Susan J.
Mayer (2008) contains a synopsis of Dewey’s place in constructivism:
Contrary to the assumptions of those who pair Dewey and Piaget
based on progressivism’s recent history, Dewey shared broader
concerns with Vygotsky (whose work he never read). Both Dewey and
Vygotsky emphasized the role of cultural forms and meanings in
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perpetuating higher forms of human thought, whereas Piaget focused
on the role played by logical and mathematical reasoning. On the
other hand, with Piaget, Dewey emphasized the nurture of
independent reasoning central to the liberal Protestant heritage the
two men shared. Indeed, Dewey’s broad theorizing of democracy’s
implications for schooling can be seen to integrate the research
emphases of the two psychologists (p. 6).
Just as Piaget and Vygotsky did not believe in rote memorization and
repetitive lecturing, Dewey’s work proclaims that learners who
engage in real world activities will be able to demonstrate higher
levels of knowledge through creativity and collaboration (Behling &
Hart, 2008). One of Dewey’s most recognized quotes is: “If you have
doubts about how learning happens, engage in sustained inquiry:
study, ponder, consider alternative possibilities and arrive at your
belief grounded in evidence” (Reece, 2013, p. 320).
Dewey’s emphasis on inquiry sustaining learning is sparked best by
ensuring a synthesis of environment. Many teachers at the time
insisted on keeping school separate from the rest of the children’s
lives. Dewey did not adhere to the pressure of separation. His
research insists that learners need to connect real life experiences
with school activities in order to make learning possible.

Learning Theory in Practice
A basic understanding of constructivism requires a clear vision of
what it means to allow a learner to connect their own experiences to
new knowledge. In order to better illustrate the use of constructivism
in the classroom, the next section describes the role of both the
learner and the instructor.

Nature of Learner
Throughout the learning process, the learner is expected to consider
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the information being taught and construct an interpretation. The
interpretation is constructed based on past experiences, personal
views, and cultural background. Following the interpretation, the
learner is expected to reflect on the new knowledge. Radical and
social constructivism generally regard the nature of the learner in a
similar fashion.
Radical constructivism assumes the learner recognizes their place at
the center of the knowledge creation and acquisition process. The
learner works through a process of acquisition and assimilation. A
major role of the learner is to reflect on past experiences and be
conscious of the variables affecting the absorption of the new
knowledge. Social constructivism expects similar reflection from the
learner, however it also incorporates the social aspects of learning.
Social constructivism not only acknowledges the uniqueness and
complexity of the learner, but actually encourages, utilizes and
rewards this complexity as an integral part of the learning process.
This means that the learner is motivated to reflect on their unique
knowledge and allows them to recognize their ability to inspire other
learners in their environment. The constant exchange of ideas in the
ZPD allows each individual learner to acquire new understandings
from their peers. While the learners hold the key to acquiring
knowledge in the constructivist framework, the role of instructors is
still significant.

Role of Instructor
Due to the nature of constructivism, the instructor must adapt a more
hands-on approach instead of the traditional lecture style. The
environment of the classroom should be supportive of each individual
learner’s thinking and encourage a constant challenge.
According to the social constructivist approach, instructors have to
adapt to the role of facilitators and not teachers (Bauersfeld, 1995). A
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facilitator helps the learner to get to his or her own understanding of
the content instead of simply explaining a principle. In the latter
scenario, the learner does not participate definitively, and in the
former scenario, the learner is actively engaged. The goal is thus to
turn the emphasis away from the instructor and the content and
towards the learner (Gamoran, Secada, & Marrett, 1998). As the
emphasis switches to a more active teaching process, the facilitator
must act in a different way than a teacher would (Brownstein 2001).
As one author explains:
A teacher tells, a facilitator asks; a teacher lectures from the front, a
facilitator supports from the back; a teacher gives answers according
to a set curriculum, a facilitator provides guidelines and creates the
environment for the learner to arrive at his or her own conclusions; a
teacher mostly gives a monologue, a facilitator is in continuous
dialogue with the learners (Rhodes and Bellamy, 1999).

Examples in Education
There are various examples in the world of education regarding
methods of implementation of constructivism. Constructionism,
cooperative learning and large-scale lessons are three examples of
ways to incorporate constructivism into a classroom.
Constructionism is one application of constructivism. An example of
constructionism is an instructor teaching a class of learners about
engineering by assigning them to build a bridge. The process the
learners would embark on to learn how to build a bridge would in
theory teach them all the nuances of engineering concepts. The
learning would come mostly through trial and error as the learners
adapted their past experiences to the current task.
According to research, cooperative learning is an effective way to
implement constructivism in the classroom (Hoy & Woolfolk, 1993).
Three examples of cooperative learning are reciprocal questioning,

Education Research

226

jigsaw classroom and structured controversies. Reciprocal
questioning is where students work together to ask and answer
questions. This technique is often prevalent through activities such as
book discussion groups. Jigsaw classroom refers to assigning students
to become experts on one part of a group project and teach it to the
others in their group. Structured controversies are where students
work together to research a particular controversy.
Another effective implementation of constructivism in the classroom is
teaching big topics and allowing each learner to find what pieces
relate to them most. For example, an instructor teaching evolution
does not choose a specific point in evolution to focus on, but rather
gives an overarching explanation. Thus, a student who relates with
natural selection is interested in the topic of their own will and
chooses to write a paper on it and share with the class.

Criticism and Limitations
Novice learners should have more structure (Jonassen, 1992).
According to Bloom’s Taxonomy (cf. Fig. 3), the process of learning
first starts with remembering and understanding. These two bases
require structure to ensure the learner can memorize the subject and
recall why the information is important. Without the beginning
structure, the learner would struggle to get to the level of application.
The lack of structure becomes a possible limitation if the student does
not have any base to begin with. However, both Piaget and Vygotsky
believe in innate abilities that act as the initial building blocks to
learning.
When a group of learners is involved in an activity together, there is a
possibility of the learners falling into groupthink (Ruggie, 1998).
While not a lot of research has been done on the subject, the author of
the chapter suggests that this may be a limitation which could be
further investigated. Those who do not agree with the dominant
narrative of a group will not participate as much as those who align
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with the majority. This is a critique of the implementation, however,
and not the theory itself.
Because the nature of constructivism is more abstract and applicable,
it is difficult to know if the observed learning outcomes account for
everything. Outcomes are generally measured through some form of a
rote test and thus do not often incorporate the application and
extrapolation of the learning. This could be a limitation of
constructivism, if the mode of measurement is not conducive to
reflection.
Another possible limitation of constructivism is the time required
during implementation. Operating under the constructivist
framework, instructors are expected to spend more time engaging the
learner. In order to engage the learner, the instructor needs to spend
more preparation time out of the classroom thinking about new
activities. The instructor also carries the role of allowing time for
reflection. Effectively using time can prove to be a problem of
constructivism, but it can be fixed through thoughtful implementation.

Conclusion
In conclusion, constructivism is a learning theory which affirms that
knowledge is best gained through a process of action, reflection and
construction. Piaget focuses on the interaction of experiences and
ideas in the creation of new knowledge. Vygotsky explores the
importance of learning alongside peers and how culture affects the
accommodation and assimilation of knowledge. Dewey emphasizes
inquiry and the integration of real world and classroom activities. The
constructivist framework relies on the learners to be in control of
their own acquisition of knowledge and encourages the instructor to
serve as a facilitator. Constructivism has limitations, but it can allow
for the learner to reach higher planes of knowledge than would be
possible otherwise (Jonassen, 1993).
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3.4
Socioculturalism
Bohdana Allman

The sociocultural theory of learning and teaching is widely recognized
in fields of educational psychology and instructional technology. The
focus of this theory is on the role social interaction and culture play in
the development of higher-order thinking skills. Vygotsky (1978), a
Russian psychologist and the founder of sociocultural theory, believed
that human development and learning originate in social and cultural
interaction. In other words, the ways people interact with others and
the culture in which they live shape their mental abilities.
Sociocultural theory is considered primarily a developmental theory.
It focuses on change in behavior over time, specifically on changes
that occur as individuals mature from infancy, to childhood, to
adolescence, and finally to adulthood. The theory attempts to explain
unseen processes of development of thought, of language, and of
higher-order thinking skills with implications to education in general
and is especially valued in the field of applied linguistics. The theory’s
focus on a developing child is the reason for referring to a child or
children when discussing theoretical underpinnings throughout the
text. However, because many implications and practical applications
related to sociocultural theory are applicable to learners of all ages,
when implications are discussed, the object is generally a learner or
learners.
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The term sociocultural theory represents a variety of theoretical
positions and perspectives. This chapter will briefly introduce the
theory’s origins, identify the fundamental tenets of the theory with
general implications, review strengths and limitations, and discuss
implications related to instructional design.

Sociocultural Theory Origins
Origins of sociocultural theory are most closely associated with the
work of a Russian psychologist Lev Vygotsky (1896 - 1934). He was a
talented scholar with broad interests, an accomplished researcher,
and a prolific writer. Vygotsky’s goal was “to create a new and
comprehensive approach to human psychological processes” (Miller,
2011, p. 168). He was closely familiar with works of his
contemporaries such as Pavlov as well as Piaget, Binet, and Freud and
often commented on their ideas. His thinking was also influenced by
philosophers such as Hegel, Marx, and Engels. He died of tuberculosis
at the age of 37, only ten years after his professional career in
psychology began (Miller, 2011).
Shortly after Vygotsky’s death, his manuscripts were banned in the
USSR for political reasons. It was not until the late 1960s when his
work was allowed to be published again. Vygotsky first became known
in the West when his Language and Thought was translated in 1962.
His work continues to be disseminated through efforts of scholars
such as Cole, Wertsch, John-Steiner, Lantolf, and Rogoff (Miller,
2011). Vygotsky’s ideas markedly influenced theories of psychology
and education (Driscoll, 2000) and continues to significantly affect
educational practices today (Miller, 2011). Vygotsky’s theories are
often contrasted with Piaget’s theories mainly because both
psychologists focused on understanding cognitive processes and
development in children. However, their theories were described by
Bruner as incommensurate because they highlight “two ways human
beings can make sense of their world: by means of logical necessity
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(Piaget) or by means of interpretive reconstruction of circumstances
(Vygotsky)” (Driscoll, 2000, p. 240). Generally, Vygotsky’s theories are
viewed as complementary to Piaget’s and other Western approaches
since the broad sociocultural perspective balances the focus on the
individual (Miller, 2011).

Fundamental Tenets of the Sociocultural
Theory
There are three fundamental concepts that define sociocultural
theory: (1) social interaction plays an important role in learning, (2)
language is an essential tool in the learning process, and (3) learning
occurs within the Zone of Proximal Development. Each idea will be
discussed in more detail together with related concepts and
implications to learning and education.
Social interaction plays an important role in learning. Vygotsky
believed that thinking has social origins and that cognitive
development cannot be understood without reference to the social
context within which it is embedded. He proposed that social
interaction plays a critical role in the process of cognitive
development, especially in the development of higher order thinking
skills. Social activity between a parent and a child or a teacher and a
learner lays a foundation for how and what the child will think and do
in other situations (Driscoll, 2000).
Vygotsky wrote: “Every function in the child’s cultural development
appears twice: first, on the social level, and later, on the individual
level; first between people (interpsychological) and then inside the
child (intrapsychological)” (Vygotsky, 1978, p. 57). This process is
characterized as guided participation where a child actively acquires
new cognitive skills and problem-solving capabilities through a
meaningful collaborative activity with an assisting adult (Rogoff,
1990). It is through working together on a variety of tasks that a
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learner internalizes or adopts socially shared experiences and
associated effects and acquires useful strategies and knowledge
(John-Steiner & Mahn, 1996; Scott & Palincsar, 2013). The processes
of guided participation and internalization reveal the Vygotskian view
of cognitive development “as the transformation of socially shared
activities into internalized processes,” or an act of enculturation, thus
rejecting the Cartesian dichotomy between the internal and the
external (John-Steiner & Mahn, 1996, p. 192).
Vygotsky’s notion of social origins of learning stand in stark contrast
to more popular views of Piaget’s theory of cognitive development,
who made a fundamental assumption that development through
certain stages is biologically determined, originates in the individual,
and precedes cognitive complexity. This difference in assumptions is
significant, as it has important implications to learning and education.
If “development is a precondition for learning,” as Piaget states, then
concepts and problems “should not be taught until children have
developed the necessary logical operations to understand them”
(Driscoll, 2000, p. 249). If we believe, as Vygotsky did, that learning
drives development and that “development occurs as children learn
general concepts and principles that can be applied to new tasks and
problems,” then we can structure curriculum and activities to actually
promote individual student learning and development (Scott &
Palincsar, 2013, par. 8). As children learn, they achieve a higher level
of development, which in turn “affects their readiness to learn a new
concept” (Miller, 2011, p. 197). In Vygotsky’s own words:
Learning awakens a variety of internal developmental processes that
are able to operate only when the child is interacting with people in
his environment and with his peers… learning is not development;
however, properly organized learning results in mental development
and sets in motion a variety of developmental processes that would be
impossible apart from learning. Thus learning is a necessary and
universal aspect of the process of developing culturally organized,
specifically human, psychological functions (1978, p. 90).
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Another implication based on the Vygotskian view of learning
originating in social and historical contexts is that the sociocultural
perspective acknowledges both individual differences and crosscultural differences in development. This “sensitivity to diversity is
quite important” because much of research and the resulting
understanding of development is done on white, middle-class children
of Western tradition and assumes universality (Miller, 2011, p. 198).
Recognizing that “ideal thinking and behavior may differ for different
cultures” and that “different historical and cultural circumstances
may encourage different developmental routes to any given
developmental endpoint” may liberate educators from a constricting
universalist view and allow them to provide a nurturing environment
where diversity is valued as a resource (Miller, 2011, p. 198).
Language is an essential tool in the learning process. The second
important notion on which Vygotsky elaborated is related to the role
of language in the learning process. Vygotsky reasoned that social
structures determine people’s working conditions and social
interactions, which in turn shape their cognition, beliefs, attitudes,
and perception of reality (Miller 2011). He extended his reasoning
further with a notion that human action on both the social and
individual planes is mediated by tools and signs, or semiotics, such as
language, systems of counting, conventional signs, works of art, etc.
Vygotsky suggested that through the use of these tools, or semiotic
mediation, co-construction of knowledge is facilitated and social and
individual functioning is mediated. These semiotic means play an
important role in development and learning through appropriation, a
process of adopting or internalizing these socially available
psychological tools by an individual to assist future independent
problem solving (John-Steiner & Mahn, 1996). This means that
children and learners do not need to reinvent already existing tools in
order to be able to use them. They only need to be introduced to how
a particular tool is used and then they can use it across a variety of
situations, including novel events (Scott & Palincsar, 2013).
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Vygotsky viewed language as a direct result of the symbols and tools
that emerge within a culture. It is potentially the greatest tool at our
disposal, a form of a symbolic mediation that plays two critical roles in
development: to communicate with others and to construct meaning
(McLeod, 2014). First, language is used to assign meaning during
social interaction to facilitate communication in social settings. This
occurs as a child engages in the environment and through a variety of
social events and processes acquires language of their closest
community, the family. Generally, this so called social speech emerges
around age two, and it is a form of an external or over speech directed
toward others with a communicative function (McLeod, 2014). A child
discovers that words have meaning, realizes that this meaning is
shared within the language community, and begins to use these words
to communicate with others to fulfill their needs. During this process
of development a child also internalizes the tone of voice, the way
concepts are talked about, and the signs and symbols used to attach
value to things and events, which eventually shape value sets of that
individual (Miller, 2011; Tharp, 2001). Vygotsky believed that
language and thought are two separate systems at this initial stage
(Vygotsky, 1986).
The other role of language is that it aids in construction of
understanding. It is a powerful tool of intellectual development and
adaptation. Around age three, children begin to develop what is
referred to as private speech. This is an external or overt language,
just as social speech, but it is directed to self. Furthermore, private
speech serves intellectual and self-regulating functions rather than a
communicative function (McLeod, 2014; Vygotsky, 1986). This can be
visible as a child voices thoughts aloud, especially while solving
difficult problems or challenging tasks. They use language to plan out
a strategy, organize thoughts, or collaborate with themselves as they
would with a more knowledgeable other. In this way, private speech is
not just a part of a child’s activity, but it becomes a tool used by the
child to facilitate their own cognitive processes and development
(Miller, 2011). According to Vygotsky, at about age three language
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and thought begin to merge from two separate systems and become
interdependent: thoughts become verbal and speech becomes
representational (McLeod, 2014).
Transformation of private speech into inner speech is a gradual
process. It is around age seven when private speech becomes less
visible, a child’s monologue internalizes, and private speech becomes
inner speech. A child is able to ‘think in words.’ Vygotsky explained
that while external speech is embodied thought in words, inner
speech is more idiosyncratic, abbreviated, and fragmented, and it is
“to a large extent thinking in pure meanings” (1986, p. 249). Inner
speech, just like private speech, remains directed at self and retains
self-regulating and intellectual functions, however, it is covert and
inaudible (McLeod, 2014). This internalization of language is
important, because it drives cognitive development. Inner speech
takes the form of ideas that remain within our minds and directly
impacts our thoughts, behaviors, and the development of higher order
thinking skills.
Vygotsky thought that private speech is strongly affected by an
individual’s social environment, which has been supported by high
correlations between social interaction and private speech observed
in children (McLeod, 2014). Children from higher socioeconomic
backgrounds are often raised in cognitively and linguistically more
stimulating environments, and they tend to begin using and
internalizing private speech faster than their less privileged peers
(McLeod, 2014). This brings interesting implications to education.
Supportive educational environments, especially during early
elementary grades can provide additional cognitive and linguistic
support and modeling of academic monologue, which may positively
affect development of private and inner speech for children of all
economic backgrounds and may in turn positively support their
cognitive development and academic performance.
Learning occurs within the zone of proximal development. Probably
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the most widely adopted concept related to sociocultural theory is the
concept of the Zone of Proximal Development (ZPD). It is “the
distance between the actual developmental level as determined by
independent problem solving and the level of potential development
as determined through problem solving under adult guidance or in
collaboration with more capable peers” (Vygotsky, 1978, p. 86). It is
essentially the zone where learning takes place. Vygotsky strongly
believed that learning should be matched with a child’s developmental
level and suggested that in order to understand the connection
between development and learning it is necessary to distinguish the
actual and the potential levels of development. He considered the ZPD
to be a better and more dynamic indicator of cognitive development
as compared to merely measuring what children can accomplish
independently (Scott & Palincsar, 2013).
Vygotsky viewed the application of ZPD broadly, referring to “any
situation in which some activity is leading children beyond their
current level of functioning. Thus the zone can operate during play,
work, school studies, and other … activities” (Miller, 2011, p. 178). He
argued that productive interactions “orient instruction toward the
ZPD; otherwise, instruction lags behind the development of the child”
(Scott & Palincsar, 2013, par. 8). Providing sensitive instruction and
guidance within the ZPD allows a learner to develop skills and
strategies they will eventually apply on their own in other situations,
which is characteristic of developing higher cognitive skills (Vygotsky,
1978). The role of a learner’s social partner is also critical since the
type of social interactions, tools they use, and skills they practice
determine the outcome of the collaborative experience, which could
lead to a normal and accelerated development as well as to
developmental delays and an abnormal development (Driscoll, 2011).
Thus an ideal partner, whether an adult or a peer, should be advanced
enough in knowledge or skill to promote learning and at the same
time be able to interact within the zone not too far beyond the
learner’s reach. Additionally, partners in a successful collaborative
activity share a degree of common understanding about the task, a
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common goal, described as intersubjectivity. It is not sufficient for the
partners to merely work together, they must co-construct the
problem’s solution though coordinated effort, which implies shared
power and authority over the process (Driscoll, 2011).
In the 1970s, Bruner, Wood and Ross added the notion of scaffolding
to sociocultural theory (Puntambekar, 2009). Scaffolding is the
support mechanism that helps a learner successfully complete a task
within ZPD and as such is the practical tool in actualizing guided
participation. Scaffolding describes an ongoing support provided to a
learner by an expert in a process of learning and completing a task
they cannot complete without assistance. It connotes a mutual and
dynamic nature of interaction where both the learner and the expert
influence each other and adjust their behavior as they collaborate
(Miller, 2011). Similar to a way physical scaffolding provides both
adjustable and temporary support to buildings under construction,
scaffolding in a sociocultural context refers to a more skilled other
providing a learner with necessary support as their emerging skills
develop. These supports depend on the learner’s needs and are
gradually phased out as the learner become proficient, thus
promoting movement toward autonomy (Miller, 2011). Scaffolding
involves an expert knowledgeable about both content and pedagogy
being able to adapt the task to the learner’s ability. The expert
motivates and guides the learner by providing just enough assistance,
modeling, and highlighting critical features of the task as well as
continually evaluating and adjusting supports as needed. Additionally,
the expert facilitates reflection through suggestions and questions,
which further promotes more complex, meaningful, and lasting
learning experiences (Puntambekar, 2009).
Concepts of ZPD and scaffolding have quite revolutionary implications
to assessment, instruction, and education in general. Traditionally,
assessment measures what learners know and understand unaided at
a given point of time. However, as briefly mentioned above, Vygotsky
believed that taking into account both what a learner knows
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independently and what they can do or understand with assistance is
a more accurate measure of that individual’s learning. So-called
dynamic assessment reveals performance improvements that are
often not recognized by standard assessments and testing, which is
especially apparent in underachieving children who commonly do not
perform to their ability levels (Miller, 2011). Understanding what a
child can accomplish without as well as with assistance can inform
educators and other stakeholders, and it can also significantly
improve quality and effectiveness of instruction.
Furthermore, sociocultural theory suggests a different dynamic for
the relationship between the learner and the teacher than is currently
typical in a school setting. The learner takes on more responsibilities
such as determining their learning goals, becoming a resource of
knowledge for peers, and being collaborators in the learning process.
The teacher is viewed as a guide, an assistant, and a facilitator of
learning rather than a transmitter of knowledge or an enforcer of
rules (Grabinger, Aplin, & Ponnappa-Brenner, 2007). This shift in
roles promotes individualized, differentiated, and learner-centered
types of instruction, which when accompanied with effective
pedagogical practices provides a powerful alternative for reforming
current educational systems and creating environments that may
“make it possible for the majority of individuals to develop deep
understanding of important subject matters” (Watson & Reigeluth,
2016., par. 13, quoting Bransford et al., 1999, p. 6).

Strengths and Limitations of
Sociocultural Theory
Sociocultural theory has several widely recognized strengths. First, it
emphasizes the broader social, cultural, and historical context of any
human activity. It does not view individuals as isolated entities, rather
it provides a richer perspective focusing on the fluid boundary
between self and others. It portrays the dynamic of a child acquiring
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knowledge and skills from the society and then in turn the child
shaping their environment (Miller, 2011). Second, sociocultural theory
is sensitive to individual and cross-cultural diversity. In contrast to
many developmental theories that focus on universal aspects of
development, sociocultural theory acknowledges both differences in
individuals within a culture and differences in individuals across
cultures. It recognizes that “different historical and cultural
circumstances may encourage different developmental routes to any
given developmental endpoint” depending on particular social or
physical circumstances and tools available (Miller, 2011, p. 198).
Finally, sociocultural theory integrates the notion of learning and
development greatly contributing to our theoretical understanding of
cognitive development. The idea of learning driving development
rather than being determined by a developmental level of the learner
fundamentally changes our understanding of the learning process and
has significant instructional and educational implications (Miller,
2011).
There are also limitations to the sociocultural perspective. The first
limitation is related to Vygotsky’s premature death as many of his
theories remained incomplete. Furthermore, his work was largely
unknown until fairly recently due to political reasons and issues with
translation. The second major limitation is associated with the
vagueness of the ZPD. Individuals may have wide or narrow zones,
which may be both desirable and undesirable, depending on the
circumstances. Knowing only the width of the zone “does not provide
an accurate picture of their learning, ability, style of learning, and
current level of development compared to other children of the same
age and degree of motivation” (Miller, 2011, p. 198). Additionally,
there is little known about whether a child’s zone is comparable
across different learning domains, with different individuals, and
whether the size of the zone changes over time. There is also not a
common metric scale to measure ZPD (Miller, 2011). Finally, Rogoff
points out that Vygotsky’s theories may not be relevant to all cultures
as originally thought. She provides an example of scaffolding being
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heavily dependent on verbal instruction and thus not equally effective
in all cultures for all types of learning (McLeod, 2014; Rogoff, 1990).

Instructional Design Implications
So far this chapter has highlighted some important implications of
sociocultural theory, which are generally applicable to instruction,
assessment, and education. This section will review additional
implications taking into considerations issues specifically related to
the field of instructional design. Sociocultural theory is not commonly
associated with instructional design methods. These methods
traditionally rely on individualistic learning driven by set learning
objectives and strands of often context-deprived topics being
presented in a logical and structured sequence. Generally there is
little or no consideration for already existing knowledge,
relationships, or cultural richness. Systematic approaches to
instructional design, often rooted in behaviorist theory, may be
valuable for “teaching concepts, procedures and basic skills”
(Grabinger, Aplin, & Ponnappa-Brenner, 2007, p.1). But Grabinger,
Aplin, and Ponnappa-Brenner (2007) further propose that in order to
meet the goal of ‘preparing people for an ever-changing world’,
instructional programs need to apply strategies that focus on the
development of critical thinking, problem solving, research, and
lifelong learning… (, which) require a sociocultural approach to
instruction emphasizing learning from experience and discourse (p.
1).
Three major implications of sociocultural theory to instructional
design will be discussed as a reaction to the above description of
traditional instructional design. These include: focus on the individual
learner, use of effective pedagogies centered around collaborative
practice and communities of learners, and attention to funds of
knowledge.
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Most instructional design models, such as ADDIE, take into
consideration only the common learner, tying learning with concrete
and measurable objectives. Recently, a strong call has been issued for
a complete shift in our education and instructional design approaches
requiring a learner-centered instruction to reflect our society’s
changing educational needs (Watson & Reigeluth, 2016). New
methodologies, such as Universal Design for Learning based in the
learning sciences recognize that every learner is unique and strive to
provide challenging and engaging curricula for diverse learners.
Watson and Reigeluth (2016) mention that there are two important
features of learning-centered instruction: a focus on the individual
learner and a focus on effective learning practices. Sociocultural
theory and related methodologies may provide a valuable contribution
to this effort as they focus on a learner in their social, cultural, and
historical context and also offer sound pedagogical solutions and
strategies that facilitate development of critical thinking and
encourage lifelong learning (Grabinger, Aplin, & Ponnappa-Brenner,
2007).
Sociocultural theory allows instructional designers to apply principles
of collaborative practice that go beyond social constructivism and
create effective communities of learners through effective pedagogies.
The sociocultural perspective views learning taking place through
interaction, negotiation, and collaboration in solving authentic
problems while emphasizing learning from experience and discourse,
which is more than cooperative learning. This is visible, for example,
in situated learning theory and cognitive apprenticeship. In addition
to the collaborative nature of learning, approaches grounded in
sociocultural theory pay attention to and model the discourse, norms,
and practices associated with a certain community in order to develop
knowledge and skills important to that community (Scott & Palincsar,
2013). This approach is consistent with communities of practice and
inquiry-based methods, which enculturate learners into the
community of practice, highlighting the importance of effective
pedagogical practices, quality of content, as well as strong social

Education Research

243

presence to increase the effectiveness of learning experiences and
successfully facilitate critical thinking and higher-order learning
outcomes (Garrison & Akyol, 2013). Furthermore, the emergence of
new synchronous and asynchronous communication technologies and
increased attention to computer-supported collaborative learning
(CSCL) create new opportunities for applying sociocultural
methodologies as their affordances allow quality collaboration and
new ways of interacting in face-to-face, blended, and online
environments (Garrison & Akyol, 2013).
Lastly, current instructional methodologies generally do not give
much consideration for existing knowledge, established relationships,
or cultural richness, commonly referred to as a learner’s funds of
knowledge. Garrison and Akyol (2013) explained that when social
presence is established as part of a community of inquiry, which
requires recognition and use of these funds of knowledge,
“collaboration and critical discourse is enhanced and sustained” (p.
108). Establishment of solid social presence further reflects in positive
learning outcomes, increased satisfaction, and improved retention
(Garrison & Akyol, 2013). Integrating sociocultural practices into
learning design, for example through creation of communities of
inquiry, spontaneously integrates a learner’s previous knowledge,
relationships, and cultural experiences into the learning process and
enculturate the learner into the new community of practice through
relevant activities and experiences (Grabinger, Aplin, & PonnappaBrenner, 2007). Another interesting solution to supporting social and
cognitive factors in learning is the creation of a third space for
discourse where a learner’s primary discourse related to home and
informal social interactions is merged with the secondary formal
discourse of school. This allows students to share in less formal
environments, which lowers the affective filter, encourages
exchanges, and gives students control over when, how, and what to
share. Third-space discourse also encourages educators to recognize
students’ personal experiences and to incorporate their students’
funds of knowledge into instruction, which results in increased
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conceptual understanding and use of academic language (Scott &
Palincsar, 2013). When learners feel valued as participants in the
community, when their prior experiences and knowledge are
recognized and integrated into learning experiences, and when
instruction reflects culturally sensitive practices, their motivation and
satisfaction increases, and learning becomes deeper, lasting, and
more meaningful.

Conclusion
The notion of social origins of learning, the interrelationship of
language and thought, and the notion of ZPD are Vygotsky’s most
important contributions. However, it is the practical applications of
sociocultural theory that create learner-centered instructional
environments where learning by discovery, inquiry, active problem
solving, and critical thinking are fostered through collaboration with
experts and peers in communities of learners and encourage selfdirected lifelong learning habits. Presenting authentic and cognitively
challenging tasks within a context of collaborative activities,
scaffolding learner’s efforts by providing a structure and support to
accomplish complex tasks, and providing opportunities for authentic
and dynamic assessment are all important aspects of this approach.
Sociocultural principles can be applied in effective and meaningful
ways to design instruction across the curriculum, for learners of
different ages and variety of skills, and it can be effectively integrated
using a wide range of technologies and learning environments. The
challenge remains for educators and instructional designers to elevate
our practices from efficient systemic approaches for teaching and
instructional design to focusing on individual learners and effective
pedagogical practices to develop empowered learners ready to
successfully negotiate the rapidly changing era of information.
Technology is at our fingertips, it is up to us to competently
implement its unique affordances to promote new ways to educate
and support deep, meaningful, and self-directed learning. Grounding
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our practices in sociocultural theory can significantly aid our efforts.
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3.5
Connectivism
A Learning Theory for the Digital Age

George Siemens

Editor's Note
This work was originally published in the International Journal of
Instructional Technology and Distance Learning under a CC BY-NCSA license:
Siemens, G. (2005). Connectivism: A Learning Theory for the Digital
Age. International Journal of Instructional Technology and Distance
Learning, 2(1).
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Learning Objectives
Recognize assumptions and tensions in historical definitions of
learning;
Consider the concept of Connectivism as an alternative theory
describing learning that occurs via networks.
Behaviorism, cognitivism, and constructivism are the three broad
learning theories most often utilized in the creation of instructional
environments. These theories, however, were developed in a time
when learning was not impacted through technology. Over the last
twenty years, technology has reorganized how we live, how we
communicate, and how we learn. Learning needs and theories that
describe learning principles and processes, should be reflective of
underlying social environments. Vaill emphasizes that "learning must
be a way of being - an ongoing set of attitudes and actions by
individuals and groups that they employ to try to keep abreast of the
surprising, novel, messy, obtrusive, recurring events..." (1996, p.42).
Learners as little as forty years ago would complete the required
schooling and enter a career that would often last a lifetime.
Information development was slow. The life of knowledge was
measured in decades. Today, these foundational principles have been
altered. Knowledge is growing exponentially. In many fields the life of
knowledge is now measured in months and years. Gonzalez (2004)
describes the challenges of rapidly diminishing knowledge life:
“One of the most persuasive factors is the shrinking half-life of
knowledge. The “half-life of knowledge” is the time span from when
knowledge is gained to when it becomes obsolete. Half of what is
known today was not known 10 years ago. The amount of knowledge
in the world has doubled in the past 10 years and is doubling every 18
months according to the American Society of Training and
Documentation (ASTD). To combat the shrinking half-life of
knowledge, organizations have been forced to develop new methods
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of deploying instruction.”
Some significant trends in learning:
Many learners will move into a variety of different, possibly
unrelated fields over the course of their lifetime.
Informal learning is a significant aspect of our learning
experience. Formal education no longer comprises the majority
of our learning. Learning now occurs in a variety of ways –
through communities of practice, personal networks, and
through completion of work-related tasks.
Learning is a continual process, lasting for a lifetime. Learning
and work related activities are no longer separate. In many
situations, they are the same.
Technology is altering (rewiring) our brains. The tools we use
define and shape our thinking.
The organization and the individual are both learning
organisms. Increased attention to knowledge management
highlights the need for a theory that attempts to explain the
link between individual and organizational learning.
Many of the processes previously handled by learning theories
(especially in cognitive information processing) can now be offloaded to, or supported by, technology.
Know-how and know-what is being supplemented with knowwhere (the understanding of where to find knowledge needed).

Background
Driscoll (2000) defines learning as “a persisting change in human
performance or performance potential…[which] must come about as a
result of the learner’s experience and interaction with the world”
(p.11). This definition encompasses many of the attributes commonly
associated with behaviorism, cognitivism, and constructivism –
namely, learning as a lasting changed state (emotional, mental,
physiological (i.e. skills)) brought about as a result of experiences and
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interactions with content or other people.
Driscoll (2000, p14-17) explores some of the complexities of defining
learning. Debate centers on:
Valid sources of knowledge - Do we gain knowledge through
experiences? Is it innate (present at birth)? Do we acquire it
through thinking and reasoning?
Content of knowledge – Is knowledge actually knowable? Is it
directly knowable through human experience?
The final consideration focuses on three epistemological
traditions in relation to learning: Objectivism, Pragmatism, and
Interpretivism
Objectivism (similar to behaviorism) states that reality is
external and is objective, and knowledge is gained
through experiences.
Pragmatism (similar to cognitivism) states that reality is
interpreted, and knowledge is negotiated through
experience and thinking.
Interpretivism (similar to constructivism) states that
reality is internal, and knowledge is constructed.
All of these learning theories hold the notion that knowledge is an
objective (or a state) that is attainable (if not already innate) through
either reasoning or experiences. Behaviorism, cognitivism, and
constructivism (built on the epistemological traditions) attempt to
address how it is that a person learns.
Behaviorism states that learning is largely unknowable, that is, we
can’t possibly understand what goes on inside a person (the “black
box theory”). Gredler (2001) expresses behaviorism as being
comprised of several theories that make three assumptions about
learning:
1. Observable behaviour is more important than understanding
internal activities
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2. Behaviour should be focused on simple elements: specific
stimuli and responses
3. Learning is about behaviour change
Cognitivism often takes a computer information processing model.
Learning is viewed as a process of inputs, managed in short term
memory, and coded for long-term recall. Cindy Buell details this
process: “In cognitive theories, knowledge is viewed as symbolic
mental constructs in the learner's mind, and the learning process is
the means by which these symbolic representations are committed to
memory.”
Constructivism suggests that learners create knowledge as they
attempt to understand their experiences (Driscoll, 2000, p. 376).
Behaviorism and cognitivism view knowledge as external to the
learner and the learning process as the act of internalizing
knowledge. Constructivism assumes that learners are not empty
vessels to be filled with knowledge. Instead, learners are actively
attempting to create meaning. Learners often select and pursue their
own learning. Constructivist principles acknowledge that real-life
learning is messy and complex. Classrooms which emulate the
“fuzziness” of this learning will be more effective in preparing
learners for life-long learning.

Limitations of Behaviorism, Cognitivism,
and Constructivism
A central tenet of most learning theories is that learning occurs inside
a person. Even social constructivist views, which hold that learning is
a socially enacted process, promotes the principality of the individual
(and her/his physical presence – i.e. brain-based) in learning. These
theories do not address learning that occurs outside of people (i.e.
learning that is stored and manipulated by technology). They also fail
to describe how learning happens within organizations
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Learning theories are concerned with the actual process of learning,
not with the value of what is being learned. In a networked world, the
very manner of information that we acquire is worth exploring. The
need to evaluate the worthiness of learning something is a meta-skill
that is applied before learning itself begins. When knowledge is
subject to paucity, the process of assessing worthiness is assumed to
be intrinsic to learning. When knowledge is abundant, the rapid
evaluation of knowledge is important. Additional concerns arise from
the rapid increase in information. In today’s environment, action is
often needed without personal learning – that is, we need to act by
drawing information outside of our primary knowledge. The ability to
synthesize and recognize connections and patterns is a valuable skill.
Many important questions are raised when established learning
theories are seen through technology. The natural attempt of theorists
is to continue to revise and evolve theories as conditions change. At
some point, however, the underlying conditions have altered so
significantly, that further modification is no longer sensible. An
entirely new approach is needed.
Some questions to explore in relation to learning theories and the
impact of technology and new sciences (chaos and networks) on
learning:
How are learning theories impacted when knowledge is no
longer acquired in the linear manner?
What adjustments need to made with learning theories when
technology performs many of the cognitive operations
previously performed by learners (information storage and
retrieval).
How can we continue to stay current in a rapidly evolving
information ecology?
How do learning theories address moments where performance
is needed in the absence of complete understanding?
What is the impact of networks and complexity theories on

Education Research

253

learning?
What is the impact of chaos as a complex pattern recognition
process on learning?
With increased recognition of interconnections in differing
fields of knowledge, how are systems and ecology theories
perceived in light of learning tasks?

An Alternative Theory
Including technology and connection making as learning activities
begins to move learning theories into a digital age. We can no longer
personally experience and acquire learning that we need to act. We
derive our competence from forming connections. Karen Stephenson
states:
“Experience has long been considered the best teacher of knowledge.
Since we cannot experience everything, other people’s experiences,
and hence other people, become the surrogate for knowledge. ‘I store
my knowledge in my friends’ is an axiom for collecting knowledge
through collecting people (undated).”
Chaos is a new reality for knowledge workers. ScienceWeek (2004)
quotes Nigel Calder's definition that chaos is “a cryptic form of
order”. Chaos is the breakdown of predictability, evidenced in
complicated arrangements that initially defy order. Unlike
constructivism, which states that learners attempt to foster
understanding by meaning making tasks, chaos states that the
meaning exists – the learner's challenge is to recognize the patterns
which appear to be hidden. Meaning-making and forming connections
between specialized communities are important activities.
Chaos, as a science, recognizes the connection of everything to
everything. Gleick (1987) states: “In weather, for example, this
translates into what is only half-jokingly known as the Butterfly Effect
– the notion that a butterfly stirring the air today in Peking can
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transform storm systems next month in New York” (p. 8). This analogy
highlights a real challenge: “sensitive dependence on initial
conditions” profoundly impacts what we learn and how we act based
on our learning. Decision making is indicative of this. If the underlying
conditions used to make decisions change, the decision itself is no
longer as correct as it was at the time it was made. The ability to
recognize and adjust to pattern shifts is a key learning task.
Luis Mateus Rocha (1998) defines self-organization as the
“spontaneous formation of well organized structures, patterns, or
behaviors, from random initial conditions.” (p.3). Learning, as a selforganizing process requires that the system (personal or
organizational learning systems) “be informationally open, that is, for
it to be able to classify its own interaction with an environment, it
must be able to change its structure…” (p.4). Wiley and Edwards
acknowledge the importance of self-organization as a learning
process: “Jacobs argues that communities self-organize is a manner
similar to social insects: instead of thousands of ants crossing each
other’s pheromone trails and changing their behavior accordingly,
thousands of humans pass each other on the sidewalk and change
their behavior accordingly.”. Self-organization on a personal level is a
micro-process of the larger self-organizing knowledge constructs
created within corporate or institutional environments. The capacity
to form connections between sources of information, and thereby
create useful information patterns, is required to learn in our
knowledge economy.

Networks, Small Worlds, Weak Ties
A network can simply be defined as connections between entities.
Computer networks, power grids, and social networks all function on
the simple principle that people, groups, systems, nodes, entities can
be connected to create an integrated whole. Alterations within the
network have ripple effects on the whole.
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Albert-László Barabási states that “nodes always compete for
connections because links represent survival in an interconnected
world” (2002, p.106). This competition is largely dulled within a
personal learning network, but the placing of value on certain nodes
over others is a reality. Nodes that successfully acquire greater profile
will be more successful at acquiring additional connections. In a
learning sense, the likelihood that a concept of learning will be linked
depends on how well it is currently linked. Nodes (can be fields, ideas,
communities) that specialize and gain recognition for their expertise
have greater chances of recognition, thus resulting in crosspollination of learning communities.
Weak ties are links or bridges that allow short connections between
information. Our small world networks are generally populated with
people whose interests and knowledge are similar to ours. Finding a
new job, as an example, often occurs through weak ties. This principle
has great merit in the notion of serendipity, innovation, and creativity.
Connections between disparate ideas and fields can create new
innovations.

Connectivism
Connectivism is the integration of principles explored by chaos,
network, and complexity and self-organization theories. Learning is a
process that occurs within nebulous environments of shifting core
elements – not entirely under the control of the individual. Learning
(defined as actionable knowledge) can reside outside of ourselves
(within an organization or a database), is focused on connecting
specialized information sets, and the connections that enable us to
learn more are more important than our current state of knowing.
Connectivism is driven by the understanding that decisions are based
on rapidly altering foundations. New information is continually being
acquired. The ability to draw distinctions between important and
unimportant information is vital. The ability to recognize when new
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information alters the landscape based on decisions made yesterday is
also critical.
Principles of connectivism:
Learning and knowledge rests in diversity of opinions.
Learning is a process of connecting specialized nodes or
information sources.
Learning may reside in non-human appliances.
Capacity to know more is more critical than what is currently
known
Nurturing and maintaining connections is needed to facilitate
continual learning.
Ability to see connections between fields, ideas, and concepts is
a core skill.
Currency (accurate, up-to-date knowledge) is the intent of all
connectivist learning activities.
Decision-making is itself a learning process. Choosing what to
learn and the meaning of incoming information is seen through
the lens of a shifting reality. While there is a right answer now,
it may be wrong tomorrow due to alterations in the information
climate affecting the decision.
Connectivism also addresses the challenges that many corporations
face in knowledge management activities. Knowledge that resides in a
database needs to be connected with the right people in the right
context in order to be classified as learning. Behaviorism, cognitivism,
and constructivism do not attempt to address the challenges of
organizational knowledge and transference.
Information flow within an organization is an important element in
organizational effectiveness. In a knowledge economy, the flow of
information is the equivalent of the oil pipe in an industrial economy.
Creating, preserving, and utilizing information flow should be a key
organizational activity. Knowledge flow can be likened to a river that
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meanders through the ecology of an organization. In certain areas,
the river pools and in other areas it ebbs. The health of the learning
ecology of the organization depends on effective nurturing of
information flow.
Social network analysis is an additional element in understanding
learning models in a digital era. Art Kleiner (2002) explores Karen
Stephenson’s “quantum theory of trust” which “explains not just how
to recognize the collective cognitive capability of an organization, but
how to cultivate and increase it”. Within social networks, hubs are
well-connected people who are able to foster and maintain knowledge
flow. Their interdependence results in effective knowledge flow,
enabling the personal understanding of the state of activities
organizationally.
The starting point of connectivism is the individual. Personal
knowledge is comprised of a network, which feeds into organizations
and institutions, which in turn feed back into the network, and then
continue to provide learning to individual. This cycle of knowledge
development (personal to network to organization) allows learners to
remain current in their field through the connections they have
formed.
Landauer and Dumais (1997) explore the phenomenon that “people
have much more knowledge than appears to be present in the
information to which they have been exposed”. They provide a
connectivist focus in stating “the simple notion that some domains of
knowledge contain vast numbers of weak interrelations that, if
properly exploited, can greatly amplify learning by a process of
inference”. The value of pattern recognition and connecting our own
“small worlds of knowledge” are apparent in the exponential impact
provided to our personal learning.
John Seely Brown presents an interesting notion that the internet
leverages the small efforts of many with the large efforts of few. The
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central premise is that connections created with unusual nodes
supports and intensifies existing large effort activities. Brown
provides the example of a Maricopa County Community College
system project that links senior citizens with elementary school
students in a mentor program. The children “listen to these
“grandparents” better than they do their own parents, the mentoring
really helps the teachers…the small efforts of the many- the seniors –
complement the large efforts of the few – the teachers.” (2002). This
amplification of learning, knowledge and understanding through the
extension of a personal network is the epitome of connectivism.

Implications
The notion of connectivism has implications in all aspects of life. This
paper largely focuses on its impact on learning, but the following
aspects are also impacted:
Management and leadership. The management and marshalling
of resources to achieve desired outcomes is a significant
challenge. Realizing that complete knowledge cannot exist in
the mind of one person requires a different approach to
creating an overview of the situation. Diverse teams of varying
viewpoints are a critical structure for completely exploring
ideas. Innovation is also an additional challenge. Most of the
revolutionary ideas of today at one time existed as a fringe
element. An organizations ability to foster, nurture, and
synthesize the impacts of varying views of information is
critical to knowledge economy survival. Speed of “idea to
implementation” is also improved in a systems view of learning.
Media, news, information. This trend is well under way.
Mainstream media organizations are being challenged by the
open, real-time, two-way information flow of blogging.
Personal knowledge management in relation to organizational
knowledge management
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Design of learning environments

Conclusion
The pipe is more important than the content within the pipe. Our
ability to learn what we need for tomorrow is more important than
what we know today. A real challenge for any learning theory is to
actuate known knowledge at the point of application. When
knowledge, however, is needed, but not known, the ability to plug into
sources to meet the requirements becomes a vital skill. As knowledge
continues to grow and evolve, access to what is needed is more
important than what the learner currently possesses.
Connectivism presents a model of learning that acknowledges the
tectonic shifts in society where learning is no longer an internal,
individualistic activity. How people work and function is altered when
new tools are utilized. The field of education has been slow to
recognize both the impact of new learning tools and the
environmental changes in what it means to learn. Connectivism
provides insight into learning skills and tasks needed for learners to
flourish in a digital era.
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Appendix B
Example Studies

To help ground chapter explanations, I provide here a variety of
openly licensed research articles that are referenced within the
chapters and that serve as examples spanning multiple paradigms,
methods, and research topics.
For each article, I occassionally interject callout boxes in the text to
provide some explanatory guidance to the reader on what is important
to notice, such as the "Paradigmatic Analysis" at the beginning of each
study. These callout boxes represent my own additions and not the
opinions or analyses of the original authors.
Additionally, the original citation and publishing location for each
article may be found at the end of each article, and any citations you
may make of the article itself should be directed toward the original
version, not this reproduction.
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Example Study #1
Public comment sentiment on
educational videos
Understanding the effects of presenter gender, video
format, threading, and moderation on YouTube TED
talk comments

George Veletsianos, Royce Kimmons, Ross Larsen,
Tonia A. Dousay, & Patrick R. Lowenthal

Scholars, educators, and students are increasingly encouraged to
participate in online spaces. While the current literature
highlights the potential positive outcomes of such participation,
little research exists on the sentiment that these individuals may
face online and on the factors that may lead some people to face
different types of sentiment than others. To investigate these
issues, we examined the strength of positive and negative
sentiment expressed in response to TEDx and TED-Ed talks
posted on YouTube (n = 655), the effect of several variables on
comment and reply sentiment (n = 774,939), and the projected
effects that sentiment-based moderation would have had on
posted content. We found that most comments and replies were
neutral in nature and some topics were more likely than others to
elicit positive or negative sentiment. Videos of male presenters
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showed greater neutrality, while videos of female presenters saw
significantly greater positive and negative polarity in replies.
Animations neutralized both the negativity and positivity of
replies at a very high rate. Gender and video format influenced
the sentiment of replies and not just the initial comments that
were directed toward the video. Finally, we found that using
sentiment as a way to moderate offensive content would have a
significant effect on non-offensive content. These findings have
far-reaching implications for social media platforms and for those
who encourage or prepare students and scholars to participate
online.

Paradigmatic Analysis
This mixed methods study primarily operated from a positivist
paradigm and used quantitative analysis via structural equation
modeling (SEM) to determine the effects that presenter gender of
YouTube informational videos had on comment sentiment. The study
also lightly used qualitative elements by relying upon human coders to
code comments in accordance with a priori sentiment codes, but the
overall tenor of the article nonetheless remains highly positivist in
nature, because it assumes objectivity, assigns a priori numeric values
to phenomena being studied, makes predictive claims, and makes
claims of generalizability based upon randomization, representative
sampling, and significance testing.

Introduction
Public online spaces, such as social media, have often been promoted
as places that are fit for teaching and learning. From Jenkin’s work on
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participatory cultures (Jenkins, 2006a, 2006b) to online learning
approaches founded upon networked learning principles (Goodyear,
2005; Steeples, Jones, & Goodyear, 2002), to scholars’ efforts to
engage large and diverse publics via networked technologies
(Veletsianos & Kimmons, 2012), the public Web has often been
characterized and envisioned as a democratizing space that could
foster interaction, collaboration, and debate (Shirky, 2008; Van Dijk,
2012). These positive aspects of the Web however, are neither
guaranteed nor established in all contexts. Recent research
demonstrates that public online spaces may reinforce social
stratification, yielding unequal benefits for different participants
(Huang, Cotten, & Rikard, 2017; Robinson et al., 2015; Yates, Kirby, &
Lockley, 2015), foster abuse and harassment (Duggan, 2014; Ybarra &
Mitchell, 2008; Winkelman, Early, Walker, Chu, & Yick-Flanagan,
2015), limit diversity of opinion and conversation by encouraging echo
chambers (Flaxman, Goel, & Rao, 2013, 2016), and in general reflect
and reinforce sociocultural biases.
The literature on the educational uses of the public Web focuses
largely on ways to design or use online media to engender more
positive learning experiences (see Conole & Alevizou, 2010; Tess,
2013). Nevertheless, as the public Web begins to permeate every
aspect of scholarly activity, as students are asked to participate in
online communities or as scholars are encouraged to “go online,”
create a digital identity, and expand the impact and reach of their
scholarship (Lowenthal, Dunlap, & Stitson, 2016; Watters, 2016;
Weller, 2011), we need to be cognizant of the fact that emerging
research suggests that negative reactions, harassment, and incivility
feature prominently on the Web.
This study therefore, was developed to gain a better understanding of
the sentiment that educators and scholars may face in online contexts.
Are educators and scholars exposed to negative sentiments when
participating online? What variables might mediate their exposure to
negativity? Does comment moderation curtail negativity? The results
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of prior research suggest that gender, video format, and comment
moderation may have significant relationships to sentiment toward
videos that scholars post online. To explore sentiment toward public
scholarly content, we analyzed YouTube comments posted in response
to TED-style talks. In particular, we ask what sentiment is expressed
toward scholars, how the gender and delivery format influence
expressed sentiment, and whether active comment moderation has
any impact on overall sentiment expressed. Following a review of the
literature relevant to this topic, we describe the methods used,
present our findings, and conclude with a discussion of these findings
in the context of current literature.

Literature Review
Incivility happens everywhere. Thus, we are not surprised to find
incivility online. Using the public Web, and specifically social media,
for educational purposes can expose teachers and students to
unwanted, rude, harassing, or, in general, unsociable behavior.
However, educators are traditionally not used to incivility in the
classroom (see also Bjorklund & Rehling, 2009). Thus, we are
interested in how sentiment, and especially incivility, manifests itself
on the public Web in educational spaces. Building upon the work of
Tsuo, Thelwall, Mongeon, and Sugimoto (2015) who investigated
sentiment expressed in comments toward a sample of TED talks, we
conducted a census study of the sentiment in the comments of TEDtype videos posted on YouTube. In the following section, we
summarize the literature on sentiment and incivility to ground our
study.

Sentiment
Ortigosa, Martín, and Carro (2014) defined sentiment simply as “‘a
personal positive or negative feeling or opinion”’ (p. 528). Sentiment
is a fact of life; everyone has feelings and opinions. These feelings
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influence what people say and how they say it and in turn how people
communicate and interact, whether online or face-to-face. However,
online communication--which is still primarily text-based--differs from
face-to-face communication in many ways. For instance, online
communication lacks the visual and nonverbal cues that people use to
express sentiment. Thus, when communicating online, phrasing,
terminology, and use of capital letters/symbols all contribute to the
underlying meaning of text and the mood or personal state of the
author (Bollen, Mao, & Pepe, 2011). Sentiment is important because it
can convey deeper meaning, revealing positive and negative aspects
of opinions (Pang & Lee, 2008), personal levels of happiness or
sadness (Dodds & Danforth, 2010), or even emotional health (Kramer,
2010).
Sentiment stems from personal emotion and motivation, drawing upon
perspective, experience, persona, and more. However, external
factors such as political, cultural, and economic events influence and
correlate with sentiment (Bollen, Mao, & Pepe, 2011; Thelwall,
Buckley, & Paltoglou, 2012). When trending topics involve tragedy,
sentiment can range from sorrow to outrage. When trending topics
involve national holidays, sentiment can range from happiness to
patriotism. As the world increasingly turns to the Web for a variety of
social interaction, sentiment takes on a larger role in terms of how
and why we engage or disengage.
However, unlike in the past, people’s daily use of the public Web, and
specifically social media, puts their feelings and opinions--that is, their
sentiment--on display for the world to see. This in turn has sparked
new interest in sentiment analysis or opinion mining, which Medhat,
Hassan, and Korashy (2014) explain is “the computational study of
people’s opinions, attitudes and emotions toward an entity” (p. 1093).
Early research using sentiment focused mostly on understanding
public sentiment on politics (see Rowe, 2015) or products/services
(see Turney, 2002; Pang, Lee, & Valithyanathan, 2002). However,
researchers have begun to use sentiment analysis to better
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understand the nuances of online communication, to include impacts
on interaction, effects of negativity and trolling, how gender factors
into interaction, and the underlying causes of these behaviors.
Cambria, Schuller, Xia, and Havasi (2013) argued that “although
commonly used interchangeably to denote the same field of study,
opinion mining and sentiment analysis actually focus on polarity and
emotion recognition, respectively. Because the identification of
sentiment is often exploited for detecting polarity; however, the two
fields are usually combined under the same umbrella or even used as
synonyms” (p. 15). This combination creates a rich foundation upon
which research and conversations surrounding online discourse may
occur.

Format
The question of format or platform emerges as another component to
the sentiment and online communication phenomenon. In other
words, do different formats; e.g., YouTube or Instagram, or platforms
of sharing; e.g., news media or social media, invite different sentiment
or encounter more comments of negativity in public responses? Given
the relative infancy of this line of inquiry, emerging research gives us
little insight into what we might expect. For example, Ksiazek, Peer,
and Lessard (2016) found that, “viewers of online news videos are
more likely to engage in user–content interaction for popular videos,
but are more likely to engage in user–user interaction with less
popular ones” (p. 513). The researchers further noted that public
measures, such as liking, commenting, and sharing, contribute to this
definition of popularity and sometimes do not reflect quality of the
media content. In this respect, content may be more likely to trend or
appear in aggregated platforms thereby calling attention to the source
and generating more comments based solely on the headline or title,
thumbnail image, or existing comments. Walther, Deandrea, Kim, &
Anthony (2010) partially explained this aspect of online
communication as reactive rather than interactive, cautioning that
platform does contribute to the situation. Consider the difference
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between comments on a video uploaded directly to YouTube and a link
to this video shared on Facebook or Twitter. Activity on the uploaded
media generally trends towards direct comments about the video,
including sentiment about the speaker and/or topic. Rarely do
comments represent a dialogue emerging of comments between users
responding to one another. Looking at the comments on a Facebook
post that links to this same video reveals a distinctly different trend.
That is, comments may lead to nested replies wherein an interactive
conversation emerges. Unfortunately, scholarly studies of this
behavior to not necessarily examine why or how it occurs, only that it
does and general characteristics of the phenomenon. Thus, we must
look for other areas of inquiry that may help explain or refine our
questions regarding sentiment and comments.

Toxicity in Threads or Sequential Sentiment
To help explore toxicity and sentiment in discussions, researchers
have drawn upon a variety of communication, psychological, and
educational theories in the place of a unified or singular theoretical
foundation. The masked identity phenomenon illustrates how the
anonymity of many online interactions increases participation while
simultaneously providing an avenue for aggression and negativity
(Ferganchick-Neufang, 1998). In other words, using pseudonyms or
impersonal screen names allows for users to interact free of fear from
retribution or personal information being divulged. This freedom
empowers some users to speak more candidly than they might
otherwise do in person or if his or her identity were known. As these
users communicate with aggression; i.e., swearing or threatening, we
see a contagious contamination effect whereby this aggressive
behavior spreads to other users (Kwon & Gruzd, 2017). The festering
nature of negativity in online communication sentiment takes on a
dynamic and even cancerous-like effect. Indeed, Cheng, Bernstein,
Danescu-Niculescu-Mizil, and Leskovec (2017) also concluded from
their study that an individual's mood as well as the surrounding
context of an online discussion can trigger anyone to engage in
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trolling or assume aggressive online behavior. Given the ubiquitous
use of online communication, particularly for educational purposes,
these findings and common behaviors represent a problematic
challenge. Despite the propensity for negativity and incivility to
prevail, Han and Brazeal (2015) set out to prove the power of civility
in online discourse. In their study of political discussions in particular,
the researchers based their hypotheses on the probability that
collective incivil behavior of a group breeds incivil behavior among
individuals within that group, demonstrating the power of modeling
behavior. Despite examining the issue from very different fields with
varying methods, all of these studies paint a dismal picture of online
interaction and call to question ways in which incivil behavior has
been mitigated.

Moderation
Comment moderation has been proposed as one way to safeguard
against toxic comments online and curtail abuse. In light of
increasingly negative sentiments left in comments on news articles
and videos, including overt and covert racist, misogynistic,
homophobic, and xenophobic statements, multiple outlets have been
forced to address the concept of moderation. In general such
decisions range from the absolute (e.g., eliminating the ability to
comment altogether) to the relative (e.g., only allowing registered
users to comment, only allowing users with past approved comments
to post comments, or approving all comments prior to posting) (see
Harlow 2015; Muddiman & Stroud 2017). If commenting is allowed,
users most often must register and provide “real life” contact
information about their identities, ways to verify their identity, and
how they may be contacted if need be. When the Buffalo News
eliminated anonymous commenting in 2010, a debate erupted
regarding privacy concerns as well as the probability of such policies
impacting First Amendment rights to free speech (Hughey & Daniels,
2013). Indeed, anonymity often represents the ability to freely and
openly express one’s opinion, free of retaliation or resentment

Education Research

274

(Reader, 2012). However, in the wake of the moderation revolution,
an interesting trend has emerged. While seeking categorize usergenerated content in participatory journalism, Ruiz et al. (2011) found
that moderated comments lead to two models of participation;
communities of debate that engage in primarily respectful discussions
about the topic and homogenous communities that express more
personal feelings with little interaction among users. These findings
are predicated on the fact that inflammatory and/or incivil comments
that might incite discord or argument are not allowed into the
conversation, effectively censoring some users. Though outside the
scope of this study, it might be interesting to investigate how to
moderate comments in a way that prevents ongoing negativity but
that also does not unduly censor the community. Nonetheless,
comment moderation or the removing the ability to comment on
media at the very least becomes a significant decision for educators to
make when either producing or instructing students in producing
online media.

Gender
The last consideration in the context of sentiment and civility involves
the role of gender, both as the subject or target of online content and
as a user who comments on content. Incidents of online incivility and
how gender contributes to the situation have gained increasing
research attention in recent years. The Pew Research Centre
(Duggan, 2014) and the Data & Society Research Institute (Lenhart,
Ybarra, Zickuhr, & Price-Feeney, 2016) conducted two large-scale
surveys in the United States and both reported that over 40% of
surveyed Internet users have experienced some form of online abuse.
Both of these studies found that a person’s gender mediates the type
of toxic comments directed at them, with women reporting more
severe and sustained forms of abuse. Women, and younger women in
particular, are more likely to experience a wide variety of abuse or
harassment, to include purposeful embarrassment, being called
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offensive names, physical threats, sexual harassment, and even being
stalked (Lenhart, Ybarra, Zickuhr, & Price-Feeney, 2016). Returning
the conversation to education in particular, gender already sits atop
the list of issues for attention. In a survey of faculty members at one
Canadian university, Cassidy, Faucher, and Jackson (2014) showed
that female faculty members reported a higher level of online
harassment (22% reported being harassed in the past year compared
to 6% of males), and were much more likely to complete the survey
and volunteer for interviews. Participants reported that some of this
harassment occurred through social media, and this finding provides a
rationale for specifically studying the ways that gender may mediate
sentiment. Women experience incivility and harassment across social
media, online discussion forums, and multiplayer video games;
leading to a conclusion that sentiments directed towards women are
not exclusive to any one format, technology, or platform. Thus, this
study should account for the overwhelming likelihood for women to
encounter direct and indirect incivility online.

Theoretical Framework
This study is situated on the Networked Participatory Scholarship
(NPS) framework. NPS refers to scholars’ presence and use of “online
social networks to share, reflect upon, critique, improve, validate, and
otherwise develop their scholarship” (Veletsianos & Kimmons, 2012,
p. 768). NPS is an appropriate framework for this investigation
because it is non-deterministic and agnostic. In other words, it does
not position scholars’ online presence as having an inherently positive
or negative aspect to it. Under this framework, participation in online
spaces (e.g., posting of videos and online comments/replies) becomes
a situated activity of facilitation, discussion, negotiation, and coconstruction of knowledge (cf. Brown, Collins, & Duguid, 1989; Lave
& Wenger, 1991; Wenger, 1998). The framework emphasizes that
digital technology is influenced by social, technological, cultural,
economic, and political factors, and as such, a wide array of forces
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will encourage, restrict, and impact digital comments. In addition to
the effect of the actual platform studied (i.e. YouTube), other forces
that we anticipate will impact expressed sentiment and comments
may include speakers’ gender, delivery format, and comments made
by other participants. This perspective aligns with the social
construction of technology theory (Pinch & Bijker, 1984), which
suggests that individuals’ actions shape the ways that a particular
technology is used.
Furthermore, we theorize that due to the fact that gender norms are
policed in Western society in mainly discursive ways (Butler, 1990),
YouTube comments/replies may be used to silence, threaten, or
otherwise harass female academics (Baym & boyd, 2012; Jane, 2017;
Taylor, 2012). Therefore, we expect the sentiment expressed toward
female presenters to be more negative than toward male presenters.
We anticipate that the absence of visible gender (in the form of video
animations) will reduce this phenomenon, but it’s also likely that the
presenters’ voice will act as a gender cue such that gender effects
remain present even after the removal of presenters’ image (cf.
Reeves & Nass, 1996).

Research Questions
To address the identified gaps in the literature, we posed the
following research questions:
RQ1. How does the online community react to TED Talks on YouTube
(in terms of comment sentiment)?
RQ2. How does the gender of the video presenter, the delivery format
(presentation vs. animation), and comment threading influence the
sentiment of comments and subsequent replies?
RQ3. What would be the projected effects of moderating negative
comments upon community participation?
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Context
To examine user sentiment toward public lectures we focused our
efforts on the videos and comments posted in the TEDx and TED-Ed
YouTube channels. YouTube is one of the most visited websites in the
world (Snelson, 2011; Tsou et al., 2014) and, as such provides an
authentic environment for natural experiments intended to study
various aspects of online participation. For the purposes of this
research, YouTube provides an environment to study how people
communicate and specifically express sentiment toward public
intellectuals such as speakers. The TEDx and TED-Ed channels are
managed by TED (Technology, Entertainment, Design), an
organization that hosts conferences and posts videos of speakers
online for broad consumption. The content of these two channels is
diverse. The TEDx channel hosts video recordings of speakers
presenting to live audiences at TEDx events, while the TED-Ed
channel hosts videos in animated form. The TEDx channel started in
June 2009 while the TED-Ed channel was launched in March 2011.
Both channels feature large numbers of YouTube subscribers (at the
time of writing, TEDx: ~7.5 million; TED-Ed: ~4.5 million) and video
views (at the time of writing, TEDx: ~1.4 billion; TED-Ed: ~630
million).
The TEDx and TED-Ed channels are a shining example of public
interest in educational content and public scholarship. The videos are
created by experts and are of high quality, and they are frequently
promoted for their educational value. For instance, researchers have
encouraged educators to use TED talks in their courses (e.g., DaVia
Rubenstein, 2012; Romanelli, Cain, & McNamara, 2014) , and the
TED-Ed channel is specifically designed to be used in educational
settings.
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Methods
We used a combination of web extraction, data mining, quantitative,
and qualitative methods to answer the research questions. We
describe our data collection and data analysis methods next.

Data Collection
We used the YouTube API to collect all data from publicly available
videos listed in the TEDx and TEDed channels. In total, data for 1,080
videos were collected from the TEDx and TEDed channels at a similar
rate (570 for TEDx [or 52.8%] and 510 for TEDed [or 47.2%]; cf. Table
1). Videos were manually coded for presenter gender, format, and
delivery language. If a presenter explicitly self-identified as a gender
in the talk or used a gendered pronoun in the talk description, we
used those self-identifications as the gender code; otherwise, we
interpreted presenter gender from names and visual appearance.
Table 1. Descriptive results of video and comment counts

Format

Gender Videos Video
Comments

Comment n Comment n
Avg
SD

Talk

Female 169

95,593

565.64

1,664.94

Talk

Male

432

261,765

605.94

2,333.35

479

431,360

900.54

1,649.78

1,080

788,718

730.29

1,960.11

Raw

Animation Included
Talk

Female 75

92,932

1,239.09

2,328.55

Talk

Male

177

250,647

1,416.08

3,484.31

413

431,360

1,044.45

1,733.89

655

774,939

1,165.32

2,395.08

Animation -
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All comments for each of these videos were then collected. Many
videos (33.61%) did not return any comments, suggesting that either
the video blocked comments or that it simply did not garner any
interest from the community. Given that the minimum comment count
for videos with more than zero comments was 25, we determined it
most likely that zero comment counts reflected comment blocking on
the video. As we considered comment counts as a binary variable of
either commented or not commented, a small-to-moderate Pearson
correlation was detected between format and commented, r = .375, p
< .01, revealing that animations were more likely to be commented
upon than talks (i.e., less likely to be blocked). However, there was no
significant correlation between gender and commented. So, we
concluded that comment blocking was more likely for talks than for
animations but that this blocking did not vary significantly by the
gender of the presenter.
Excluding videos with comment counts of zero, the range of comment
counts was 25 to 31,622, M = 1,100.03, SD = 2,319.57, revealing
strongly positive skew and large variation. A series of non-parametric
Mann-Whitney U Tests indicated that comment counts (1) did not vary
by gender but that (2) they were slightly higher for animations (Mdn
= 470) than for presentations (Mdn = 390), U = 56,953.5, p = .034,
and (3) were much higher for English videos (Mdn = 467) than for
non-English videos (Mdn = 167.5), U = 8,134, p = .00. Thus, we
concluded that the number of comments was not influenced by gender
but that animations elicited more comments than presentations and
that English videos elicited more comments than their non-English
counterparts.

Comment Coding and Sentiment Analysis
To consider each research question, we examined (amongst other
things) comment order in replies. However, YouTube has not always
had the reply feature, which allows users to comment in response to
other comments, and previously users might respond to other
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comments by using an @ symbol at the beginning of the comment. In
the data, the first instances of replies occurred on 11/7/2013, and so
we excluded all comments from this analysis that occurred prior to
this time. This reduced the total size of the comments dataset by only
9.23% to n = 703,340. We then organized comments into two groups,
and we will operationalize our word use hereafter to delineate them
as follows: (1) comments, representing top-level comments in
response to the video, and (2) replies, representing replies to
comments posted by other users. Comments and replies were almost
equally represented in the dataset, with 354,539 comments and
348,800 replies.
We then used the open source sentiment analysis tool SentiStrength
(Thelwall, Buckley, & Paltoglou, 2012) to generate sentiment scores
for all comments and replies in the dataset. This tool has been used in
prior literature and studies report that its precision is similar to
human-level accuracy (e.g., Oksanen et al., 2015). SentiStrength
generated two separate sentiment scores for each data item: positivity
and negativity. Positivity was measured on a 1 to 5 scale, with 1 being
neutral and 5 being extremely positive. Negativity was measured on a
-1 to -5 scale, with -1 being neutral and -5 being extremely negative.
This separation of sentiment into two separate constructs is grounded
in literature in psychology (Berrios, Totterdell, & Kellett, 2015) that
proposes that sentiment is constructed by counterbalancing these two
separate phenomena. This is why it is possible to experience both
positive and negative emotions at the same time (mixed emotions).
Comments and replies varied by sentiment along each of the 5-point
spectra. Some example comments and replies exhibiting varying
levels of sentiment are provided in Table 2. As these examples show,
sentiment is a difficult phenomenon to understand with a single
factor, because some forms of human expression will convey complex
messaging with both highly positive and highly negative sentiment at
the same time (such as in the mixed polarity examples). For this
reason, we kept negativity and positivity as separate variables for our
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analyses moving forward.
Table 2. Example comments and replies at varying sentiment levels

Text

Negativity Positivity Sentiment
Interpretation

We actually wrote a
paragraph from the
Narcissis story. It was...
PAINFUL!!!!

-5

1

Very Negative

plus she's religious af and -5
eveytime I tell her to go see
a therapist she says that
God is the only one she'll
talk to that why I fucking
hate religions

1

Very Negative

I have motion sickness. So, -3
long distance journey can
be unpleasant. ...

1

Negative

So where is your scientific -3
proof she is just out to sell
books? ... If she is right
then 99% of studies are
flawed. That pesky placebo
is such a problem, isn't it?
...

1

Negative
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It can be pretty annoying
-3
because the sperm cell and
easily fertilize the egg all of
the sudden. ... Fortunately,
there are less than a
hundred fumale in the
world and they are only
found in very few parts of
South Africa. Then it's easy
for their stomach to
explode. ...

3

Mixed Polarity

You must be joking. ...
-3
Besides that though
constructed languages are a
breed all their own and
they, while less of a concern
than natural languages in
most cases, should not be
ignored.

3

Mixed Polarity

God I'm from germany and I -5
fucking hate this techno
trash... but this guy is
absolutely amazing :D
insane beatboxer and really
funny comedian at the same
time c:

5

Extreme Mixed
Polarity

YET, he fucking loved every -5
inch of his life and had no
regrets, he inspired people
and died doing what he
loves. Dumb cunt........losers
hating on him or criticizing
him doesn't matter as his
life was perfect and
fulfilled, he found life and
his soul was intact. So, go
get a life bitch...

5

Extreme Mixed
Polarity
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This made me ask myself:
Where am I going with my
life?

-1

1

Neutral

How did you know the
narrator's name? Does it
say somewhere?

-1

1

Neutral

Mann I love these riddles

-1

3

Positive

Same lmao xD

-1

3

Positive

i really loved the closin
-1
analogy she's recited. loved
her voice and smile it's
influential

5

Very Positive

it's not sad :) He knows and -1
share with us what
happiness love and hope
are... As so many have no
idea about

5

Very Positive

Generally speaking, we interpreted sentiment of an item as being
directed toward parent items. That is, comment sentiment was
directed toward the video, and reply sentiment was directed toward
the video and/or parent comment (within the context of the video). In
some of our analyses, we also incorporated a lag of up to four replies
to account for replies responding to one another within the same
comment thread. This was intended to account for sentiment effects
over time (e.g., a negative reply engendering more negative replies).
Various statistical tests were employed to answer each research
question, which we will explain more within each of the appropriate
results sections below.

Analytical Strategy
In order to answer the question of how does the sentiment of
comments, gender of presenter, and form of delivery influence
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subsequent replies, multiple regression in the framework of structural
equation modeling (SEM) was employed. Multiple regression has the
advantage of isolating unique contributions of variance of
independent variables in the presence of other variables while the
SEM framework has the ability to deal with missing data and the
added flexibility to deal with relationships among independent
variables. The assumptions that need to be met in order for the results
of multiple regression to be valid are: (a) linearity of relations
between the independent and dependent variables (correct functional
form), (b) independence of observations, (c) normality of the residuals,
(d) equality of variance across the parameter space, (e) no extreme
multicollinearity between the independent variables, and (f) no
missing data in the independent or dependent variables. The
assumptions of linearity, normality, and equality of variance will be
checked with a histogram of residuals and a residual plot. The
independence assumption is expected to be violated as there are
theoretical clustering effects both at the comment and presenter level.
This will be accounted for by employing multilevel modeling (Luke,
2004). The SEM framework allows the independent variables to be
correlated with each other thus relaxing the multicollinearity
assumption (Wang & Wang, 2012). The SEM framework also deals
with missing data through the full information maximum likelihood
(FIML) technique that has been shown to be more robust to
missingness than listwise deletion or mean imputation (Little & Rubin,
2014). All analyses were performed in the SEM program Mplus 7.4
simultaneously (Muthén & Muthén, 1998-2015).

Limitations and Delimitations
This study faces a number of limitations and delimitations. First, the
results are bound by the context of the study, and may not apply to
platforms other than YouTube (e.g., lectures posted on Facebook or a
publicly available video-hosting site) or video types other than TEDstyle YouTube lectures (e.g., instructional videos, step-by-step
tutorials, etc). Second, results may only apply to those presenters
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whose videos garner popularity or pass a certain view/comment
threshold. Third, it is unclear whether TEDx and TED-Ed commenters
are reflective of the larger YouTube community or of the online
commenters in general. Finally, the research focuses on
computational evaluations of expressed sentiment. Sentiment is a
complicated construct. For example, an individual can reply in an
ironic - and thus positive - manner to a negative sentiment and
perpetuate negativity. We’ve taken a number of steps to address this
issue, such as for example disaggregating comments and replies and
focusing our research on comments as a means to understand
sentiment toward video vis-a-vis sentiment toward others
commenters. Nonetheless, to gain a deeper understanding of
sentiment, harassment, and civility more robust qualitative methods
are necessary in future research. Though these limitations and
delimitations reduce the scope of the study, we do not believe that
they pose significant threats to the validity and reliability of the
results presented herein. Readers however should keep these in mind
when interpreting the results and considering how those might apply
in their own contexts.

Results
Participation in these videos tended to represent standalone
commenting rather than ongoing participation by the same users.
Most commenters only posted 1 comment (Mdn = 1, M = 2.04, SD =
4.83) on 1 video (Mdn = 1, M = 1.38, SD = 1.43). In fact, 92.8% of
users only commented on 2 or fewer videos. If a commenter left 15
comments or posted on 7 or more videos, then they were in the top
1% of participants for commenting frequency. This revealed strongly
positive skew in commenting and suggested that very few participants
engaged in conversations about TED talk channel videos over a period
of time but that most seemed to be drawn to a specific video or topic
in a standalone manner. We will now proceed to provide results on
sentiment of these comments, variables that influenced sentiment,
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and the projected effects that sentiment-based moderation would have
had on content.

RQ1. Sentiment Toward YouTube TED Talks
Across the entire dataset, 0.6% of comments and 0.67% of replies
were extremely negative. Conversely, 0.28% of comments and 0.1% of
replies were extremely positive (cf. Table 3). Thus, both scales
revealed that most comments and replies skewed toward neutrality
(rather than polarity) in sentiment, with 63.48% of comments and
58.85% of replies exhibiting no negativity and 50.14% of comments
and 57.48% of replies exhibiting no positivity. Depending upon where
we set our sentiment expectations, this finding might mean very
different things. A more calloused reader might, for instance,
interpret this to mean that only a very small percentage of comments
exhibited any form of negativity, while a more sensitive reader might
interpret this to mean that one-third to one-half of comments were
negative in some way. In either case, some level of negativity (e.g.,
disagreement) should be expected in any space where ideas are
shared and explored, but extreme cases of negativity did not seem to
be the norm in the dataset.
Table 3. Video top-level comment sentiment frequencies

Comments
n

Replies

354,539 50.41% n

348,800 49.59%

Negativity
Most Polarized
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Value n

%

Value n

-5

2,140

0.60% -5

-4

24,431 6.89% -4

26,154 7.50%

-3

34,335 9.68% -3

42,431 12.16%

-2

68,583 19.34% -2

72,591 20.81%

2,339

%
0.67%
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Most Neutral

-1

225,050 63.48% -1

205,285 58.85%

Positivity
Most Polarized

Most Neutral

Value n

%

Value n

5

999

0.28% 5

4

%

335

0.10%

12,002 3.39% 4

5,963

1.71%

3

67,187 18.95% 3

43,251 12.40%

2

96,583 27.24% 2

98,748 28.31%

1

177,768 50.14% 1

200,503 57.48%

To develop a cursory understanding of sentiment toward specific
topics, we extracted keywords from video titles and descriptions,
ignoring stopwords. We then calculated average sentiment for videos
that used common keywords and found that some video topics were
descriptively more likely to exhibit positive sentiment in comments
and replies (e.g., beauty, passion, career), while others appeared
much more likely to exhibit negative sentiment (e.g., cancer, college,
pain; cf. Fig. 1). Further analysis of these differences exceeded the
scope of this study but would likely be fruitful for future research.
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Fig. 1. Polarity and neutrality of some common topical keywords from
titles and descriptions

RQ2. Influence of Speaker Gender, Delivery Format,
and Comment Threading on Sentiment
Sentiment analysis revealed fairly similar positivity and negativity
across comments by gender and delivery format groups, with
animations exhibiting the lowest absolute values and female speakers
exhibiting the highest (cf. Table 4). Animations also exhibited the
lowest variation in values, and female speakers exhibited the highest.
Table 4. Sentiment differences of comments and replies by gender of
video presenter

Positivity
M

Education Research

Negativity
SD

M

SD
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Animation

1.55

0.76

-1.63

0.94

Female Speaker

1.94

0.94

-1.83

1.09

Male Speaker

1.82

0.90

-1.63

0.97

In addition to these variables, we also anticipated that the sentiment
of a reply’s parent comment and the sentiment of previous replies in a
comment thread might influence the sentiment of subsequent replies.
For example, if one user left a very negative comment on a video,
subsequent users replying to that comment might also be very
negative as well. Alternatively, subsequent users might post less
negative or more positive comments to counteract the original
negativity. For this reason, we included the sentiment of each reply’s
parent comment and the sentiment of up to four previous replies as
lagged variables (e.g., N-1 refers to the reply preceding the studied
reply with a lag of 1). Table 5 shows the descriptive statistics of the
variables used in the multilevel regression model divided up by level.
The reply-level predictors show the statistics for the sentiment level of
the previous replies in the thread (up to 5) as well as the cardinality
(the number in the thread of the reply). The sample size of the
sentiment level of the previous replies decreased as the number of
replies increased. This reflects the fact that some of the threads were
small and had few replies. This missingness was handled by the FIML
technique. The sample size at the different levels reflects the unique
number of parent comments and presentation types.
Table 5. Descriptive statistics of variables in multilevel regression
model

Variable

n

Mean Variance Min Max

Outcomes
Positive Sentiment (PS) of
reply

Education Research

348,800 1.69

0.61

1.00 5.00

290

Negative Sentiment (NS) of
reply

348,800 -1.70 0.98

-5.00 -1.00

PS of previous N-1 reply

290,501 1.58

0.60

1.00 5.00

PS of previous N-2 reply

253,731 1.58

0.60

1.00 5.00

PS of previous N-3 reply

226,608 1.57

0.60

1.00 5.00

PS of previous N-4 reply

205,651 1.57

0.60

1.00 5.00

NS of previous N-1 reply

290,501 -1.72 1.00

-5.00 -1.00

NS of previous N-2 reply

253,731 -1.73 1.01

-5.00 -1.00

NS of previous N-3 reply

226,608 -1.73 1.02

-5.00 -1.00

NS of previous N-4 reply

205,651 -1.73 1.02

-5.00 -1.00

Cardinality of Reply

348,800 20.19 1,684.15 1.00 500.00

Reply Level Predictors

Comment Level Predictors
Number of replies

51,807 5.97

199.13

1.00 497.00

Parent Comment PS

58,107 1.70

0.73

1.00 5.00

Parent Comment NS

58,107 -1.84 1.12

-5.00 -1.00

Male Presenter Dummy
Variable

659

0.26

0.19

0.00 1.00

Animation Presentation
Dummy Variable

659

0.62

0.24

0.00 1.00

Presenter Level Predictors

The assumptions of linearity, normality, and equality of variance was
checked by visual inspection of the histogram of the residuals and the
residual plot. This data violated the assumption of normality because
of the discrete nature of the data but as the sample size is large,
which invokes the central limit theorem, and MPLUS estimates its
parameters with the Huber-White correction for non-normality
(Huber, 1967) this violation need not be of concern. The assumption
of linearity and equality of variance were not violated according to the
plots.
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Table 2 shows the intraclass correlations (ICCs) and the design effects
(DEFFs) of the clustering effects of parent comment and presenter.
Muthén and Satorra (1995) demonstrated that a DEFF, which is a
function of sample size and the ICCs, is a measure of the effect of
clustering on your parameter estimates. If a DEFF is lower than two,
then you can ignore that level of clustering. Table 6 shows that the
DEFFs for positive and negative sentiment were lower than two at the
parent comment level. Nevertheless, this model was still included in
the model to more accurately reflect the reality of the situation. The
DEFFs for the presenter level were quite high as the average sample
size per presenter was also high, meaning that this level needed to be
included in the analysis.
Table 6. Design effects of positive sentiment and negative sentiment
of replies at the level of parent comment and presenter

Intraclass
Correlation

Average
Design
Cluster Size Effect

0.06

6.28

1.33

Negative Sentiment of 0.08
replies

6.28

1.40

0.04

603.01

22.67

Negative Sentiment of 0.06
replies

603.01

35.31

Parent Comment Level
Positive Sentiment of
replies

Presenter Level
Positive Sentiment of
replies

Table 7 shows the multilevel results of the covariates on the positive
sentiment and negative sentiment of replies. These results were run
simultaneously in an SEM framework allowing positive sentiment and
negative sentiment of a reply to covary. The results showed very little
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predictive power of the covariates at the reply level (R^2=0.01 for
positive sentiment, R^2=0.01 for negative sentiment), and the
standardized betas for the previous replies’ sentiments were very low.
This indicated that the sentiment of previous replies and the
cardinality of the reply did not predict the positive or negative
sentiment of the subsequent reply.
Table 7. Multilevel Regression results of covariates on positive and
negative sentiment of replies

Outcome
Predictor

Positive Sentiment
Negative Sentiment
(higher is more polar) (higher is more neutral)
B

SE

β

B

SE

β

Reply Level Predictors
PS of previous N-1
reply

0.05**

0.00 0.06

--

--

--

PS of previous N-2
reply

0.05**

0.00 0.05

--

--

--

PS of previous N-3
reply

0.02**

0.00 0.02

--

--

--

PS of previous N-4
reply

0.02**

0.00 0.02

--

--

--

NS of previous N-1
reply

--

--

--

0.08**

0.00

0.08

NS of previous N-2
reply

--

--

--

0.06**

0.00

0.06

NS of previous N-3
reply

--

--

--

0.02**

0.00

0.02

NS of previous N-4
reply

--

--

--

0.02**

0.00

0.03

Cardinality of Reply

0.00**

0.00 0.02

-0.00**

0.00

-0.02

R^2

0.01**

0.00 NA

0.00**

0.00

NA
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Comment Level Predictors
Number of replies

0.00**

0.00 -0.03 0.00

0.00

-0.01

Parent Comment PS

0.07**

0.00 0.42

0.00

-0.10

Parent Comment NS -0.03** 0.00 -0.24 0.11**

0.00

0.53

R^2

0.31**

0.01

NA

0.02 -0.52 0.10**

0.03

0.62

Animation
-0.21** 0.02 -1.70 0.14**
Presentation Dummy
Variable

0.02

0.87

R^2

0.03

NA

0.27**

0.01 NA

-0.02**

Presenter Level Predictors
Male Presenter
Dummy Variable

-.07**

0.44**

0.04 NA

0.08**

** Indicates significance at the p < .01 level.
The covariates at the parent comment level were more predictive than
the reply level (R^2=0.27 for positive sentiment, R^2=0.31 for
negative sentiment). The number of replies, did not statistically
predict the negative sentiment of a reply (β = -0.01, p = 0.13), and
while it did statistically predict positive sentiment, the standardized
beta was very small (β = -0.03, p = 0.01). Parent comment positive
sentiment was positively predictive of reply positive sentiment (β =
0.42, p < 0.01), meaning that positive comments begat positivity in
replies; and parent comment negative sentiment was positively
predictive of reply negative sentiment (β = 0.53, p < 0.01), meaning
that negative comments begat negativity in replies. Each of these
effects accounted for about one-half of a standard deviation in reply
sentiment variance. Conversely, parent comment negative sentiment
was negatively predictive of reply positive sentiment (β = -0.24, p <
0.00), meaning that less polarity in comment negativity yielded less
polarity in reply positivity; and parent comment positive sentiment
was weakly negative predictive of reply negative sentiment (β = -0.10,
p < 0.01), meaning that polarity in comment positivity also somewhat
increased polarity in reply negativity. Taken together, these results
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indicated that greater polarity in the comment led to greater polarity
in replies in all variable instances.
The covariates at the presenter level were predictive of reply positive
sentiment (R^2=0.44) but were only weakly predictive of reply
negative sentiment (R^2=0.08). Being a male presenter led to greater
neutrality in both positivity (β = -0.52, p < 0.01) and negativity (β =
0.62, p < 0.01), meaning that female presenters experienced greater
polarity in replies accounting for more than one-half of a standard
deviation. Additionally, the animation format neutralized both the
negativity (β = 0.87, p < 0.01) and positivity of replies (β = -1.70, p <
0.01) at a very high rate, meaning that the presenter format faces
much more positivity and negativity in replies. These results indicated
that presenter gender and video format influenced the sentiment of
replies all the way down and not just the initial comments that were
directed toward the video.

RQ3. Projected Effects of Moderation
To test the effect that increased moderation might have had on the
dataset, we compared the number of replies with negative sentiment
against others that occurred in response to a negative comment. We
found that if moderators had set their offensiveness threshold (i.e.,
that which they deemed to be too negative for the community) to -5
and deleted comments that met this criteria, it would have prevented
only 4.36% of offensive replies and would have inadvertently also
prevented 1.46% of all other replies (cf. Table 8). Though this
percentage may seem low, it represents preventing non-offensive vs.
offensive replies at a rate of 50-to-1, which means that such
moderation would have impacted non-offensive replies much more
than offensive replies. In contrast, if the offensiveness threshold was
set to the very strict level of -2, this would have prevented 62.48% of
offensive replies along with 46.63% of non-offensive replies. This
represents a much higher occurrence of overall censorship (53.15% of
all replies), but it also would reduce the non-offensive to offensive rate
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at which replies were prevented to almost 1-to-1. Herein the difficulty
of comment moderation is made apparent in that the level of
moderation must be weighed by its impact on both negative
community behaviors (offensive replies) as well as positive community
behaviors (non-offensive replies). Notably, however, even by
employing the strictest offensiveness threshold available (-2), we were
only able to prevent 68.75% of the most offensive replies (-5) and
62.48% of all offensive replies (-2 to -5). For this reason and the fact
that replies overall were only slightly more negative than were
comments, it seems that comment moderation based on sentiment
would not be a reasonable solution to preventing offensive replies in a
space like this.
Table 8. Projected effects of comment moderation on preventing
offensive replies by threshold (-5 to -2)

Sentiment
of
Prevented
Replies

n

%

Parent Comment Offensiveness
Threshold
-5

-4

-3

-2

0.67% 4.36%

30.74%

48.14%

68.75%

-4

26,154 7.50% 3.44%

32.79%

51.05%

70.92%

-3

42,431 12.16% 2.23%

18.68%

40.24%

63.19%

-2

72,591 20.81% 1.51%

14.15%

30.64%

58.83%

-1 (Not
Negative)

205,285 58.85% 1.07%

11.27%

24.68%

46.63%

-5 (Extremely 2,339
Negative)

Total Replies Prevented

1.50%

14.51%

29.95%

53.15%

Offensive Replies Prevented

4.36%

32.62%

44.49%

62.48%

Non-Offensive Replies
Prevented

1.48%

12.90%

26.24%

46.63%

Non-Offensive to Offensive
Rate

50.33
to 1

4.45 to 1 2.31 to 1 1.07 to 1
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Discussion
In this paper, we examined the sentiment expressed in response to
TED talks posted on YouTube, the variables associated with said
sentiment, and the projected effects that sentiment-based moderation
would have had on posted content. We found that (a) overall most
comments and replies are neutral in nature (vis-a-vis positive or
negative polarity), (b) some topics are more likely than others to
exhibit positive/negative sentiment, (c) videos of male presenters saw
greater neutrality in both positivity and negativity, (d) videos of
female presenters saw significantly greater polarity in replies, (e)
animations neutralized both the negativity and positivity of replies at
a very high rate, (f) gender and video format influenced the sentiment
of replies and not just the initial comments that were directed toward
the video, and (g) using sentiment as a way to moderate offensive
content would have a significant effect on non-offensive content.
These findings have significant implications.
Results suggest that negativity in comments and replies is common
and unpredictable. Though some past scholarship suggests that
scholars may potentially face negative experiences online, the bulk of
the literature suggests positive outcomes for scholars who choose to
participate online. Our research however demonstrates how common
and widespread negativity may be in online contexts. Though the
results presented here are bounded by the context of the study (i.e.
TED talks posted on YouTube), they nonetheless provide a benchmark
against which to compare future results in other settings (e.g.,
negativity on Twitter, Facebook, personal blogs). Furthermore, results
suggest that negativity engenders negativity, while positivity
engenders positivity (at least somewhat). This finding has significant
implications for design and research. Design-wise, one possible
approach to reduce negativity and harassment online may be to
implement early-warning algorithms that track early signs of
negativity to either predict negativity of greater magnitude or to
encourage positivity to counteract negative trends. From a research
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perspective, it would be important to understand not just the reasons
why negativity/positivity begets more negativity/positivity, but also
the converse: Why do some people “break the mold” and respond
positively to a negative thread? What characterizes these individuals?
How can we empower more individuals to respond positively to a
thread that is characterized by negativity?
Results also suggest that responses to videos featuring female
educators will likely exhibit greater polarization and less neutrality
than videos of male educators. This finding calls into question the
push to encourage all researchers to be active on social media
(citation). As expected, gender mediates reactions to online
participation. We urge those who encourage and prepare faculty to
participate online (e.g., faculty developers and social media trainers)
to recognize that male and female faculty will have different
experiences online and to help faculty recognize that their online
participation may have differential effects based on their gender.
Further research into this finding is necessary. What other variables
influence polarization? To what degree, for example, does the topic
examined by the presenter influence polarization? Would a female
speaker face greater polarization than a male speaker when
discussing certain topics (e.g., religion or feminism)? It is also
significant to note here that more in-depth qualitative analysis of the
results presented here may shed more light into the sentiment
expressed toward YouTube videos. For instance, while we might be
tempted to view increased positivity in a desirable light, it is possible
that upon closer inspection we realize that increased positivity might
reflect a form of harassment (e.g., in the form of cat-calling or similar
behaviors).
One strategy that individuals who want a more neutral experience
could employ may be to utilize an alternative video format. Results
suggest that videos featuring animations as opposed to male/female
speakers exhibited more neutral comments, with 0.8 S.D. less
negativity and 1.7 S.D. less positivity. Therefore, in practical terms, if
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speakers anticipate a strong negative reaction to their work, one way
to lessen such anticipated reaction might be to present their findings
online in animated form. Such practice, however, puts the onus on the
presenter, and we believe that this is an issue that requires the
attention of comment/reply contributors much more than the attention
of presenters. Indeed, to reduce the incidence of negativity online it
would seem prudent to expand our conversations around civility,
compassion, empathy, respectful dialogue, and acceptance to include
everyone who participates online and not simply advise content
creators to change the ways they behave, speak, or present their
content. Such conversations may be had at home, but also in
classrooms, schools, and religious gatherings.
Finally, these results reveal that moderating comment threads has a
complicated effect on participation and that such moderation does not
necessarily prevent future negativity. Overly strict moderation is
likely to lead to much more collateral damage and reduce positivity.
Thus, algorithms and technologies developed to automate moderation
and combat offensive content should extend beyond sentiment
analysis. We do wonder however whether the efforts to moderate and
limit negativity reflects a larger trend of allowing negative outliers in
these huge datasets of online participation to influence content
creators more than the masses. Like qualitative researchers, content
creators may be drawn to the outliers (e.g., trolls) as informants, and
this might shape their perceptions disproportionately to the typical
user. Though extremely negative commenters represent a minority of
participants identified in the dataset collected here, if their effect on
content creators is significant, they may end up controlling what
happens online. It is significant to note that not all comments are
created equal or have an equal influence on our perception and
reactions, and negative comments (e.g., comments that remind the
author of previous trauma, such as sexual violence) may have a
substantial and lasting impact.
This research opens a number of significant future research directions
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for researchers vested in understanding and improving online
interactions. Significantly, this is a topic of interest to a wide array of
disciplines and researchers from education, sociology, media and
communication studies, human-computer interaction, and computer
science may contribute significantly to a multidisciplinary
understanding of the phenomenon. For example, it seems that
researchers need to develop a greater understanding of the
relationship between sentiment and civility. Is sentiment in language
a predictor or an outcome of civil online behavior? Looking beyond
sentiment, how do offensive, threatening, and profane comments
impact participation, future replies, and presenters? Are there
observable differences in how language is employed to describe
women vs. men in comments to online videos? Do we see similar
outcomes in other settings? What topics are most likely to generate
polarity in online discussions? How should scholars and educators
prepare doctoral students, early-career researchers, and academics
new to public online spaces to navigate this space effectively and face
negative sentiment online? What strategies can scholars use to curtail
online negativity directed at them? What are the ethical
responsibilities for training academics to use social media and the
public web for scholarship when emerging research suggests that
some research areas are rife with tensions and are likely to encounter
unsavory audiences online? This research provides a starting point for
delving deeply into the significant effects discovered here, and the
questions posed provide fertile ground for future research.
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Example Study #2
Eﬀects of open textbook
adoption on teachers' open
practices
Stacie L. Mason & Royce Kimmons

The purpose of this qualitative study was to understand whether
certain theoretical benefits that open educational resources
(OER) might have on teacher practice were being realized by a
group of secondary teachers using open science textbooks. In
surveys and interviews, teachers were asked to describe their
classroom practice before and after adopting an open textbook,
including practices relating to openness. Teachers were also
asked to rate the quality of open textbooks they were using in
contrast to textbooks used previously. Most participants reported
changes to practice, and the most commonly cited changes could
be attributed to a combination of openness and online format.
For example, participants described linking textbook content to
other online resources. In comparisons of current to previous
practice, however, teachers did not report increases in the open
practices of collaboration, revising, or adapting.
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Paradigmatic Analysis
This qualitative study is interpretivist in nature, because it relies upon
the researchers' semi-structured interviews with participants to elicit
valuable insights on the studied topic and utilized open coding to
analyze participant responses. Note that tone-softening words like
"may" and "seem" are used commonly to prevent hyperbolic language
that might otherwise suggest generalizability of results to the reader.
Unlike many other qualitative studies, this study also utilized surveys
with numeric elements in addition to interviews, which are then
represented in descriptive data tables. Though uncommon in
qualitative research, such supplements do not make this mixed
methods, because the quantitative data are only provided
descriptively to show a snapshot of the users as a group and are not
subjected to significance testing nor used to predict or generalize,
meaning that the results exhibit very low quantitative rigor.

Introduction
For K-12 teachers in the United States, finding textbooks that fully
meet their needs can be challenging. Some textbooks are not
adequately aligned to state standards, as publishers do not create
separate versions for varying standards. Although Common
Core standards are used in 42 states and four territories, textbooks
labeled as "core aligned" may not actually be well-aligned; standards
alignment may be tacked on afterwards and not integrated
intentionally in the design (Common Core State Standards Initiative,
2016; Polikoff, 2015; Stern & Roseman, 2001). Some textbooks that
do align with the standards may not be developmentally appropriate
or adequate in differentiated instruction for individual student needs.
With commercial instructional materials not meeting teacher and
student needs, some schools are turning to open educational
resources (OER), defined by UNESCO (2016) as "any type of
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educational materials that are in the public domain or introduced with
an open license" (para. 1). Many proponents of open textbooks note
three potential benefits: (a) cost savings, (b) increased access to
quality content, and (c) teacher empowerment or improved
professionalism (Kimmons, 2016; U.S. Department of Education,
2015).
First, as OERs can be freely copied, used, and shared, they tend to
cost less than commercial resources. Wiley, Hilton, Ellington, and Hall
(2012) found that open textbooks could save schools 50% or more
over commercial textbooks. With shrinking state budgets, lower cost
is a compelling issue (Hilton III, Larsen, Wiley, & Fischer, 2016);
however, using OER does not guarantee cost savings, as the previous
study also showed that having teachers print small numbers of thick
textbooks costs more than buying commercial books. Additionally,
developing and supporting openly licensed resources is costly.
Furthermore, reducing costs might not be a sufficient reason to
replace commercial materials with OER. Administrators have reported
that quality and features influenced their purchasing decisions much
more than cost (K12 Handhelds, 2015).
Thus a second advantage, increased access to high-quality
instructional materials, may be more important than lower expense.
OER can be adapted - updated, improved, and tailored to the needs of
schools and individuals - their use in schools with low budgets thus
improves equity. However, not all OER are high quality, and
identifying quality resources can be more difficult than trusting
commercial textbook companies. Most secondary science classrooms
use commercial textbooks, and selection processes vary among states,
districts, and even within districts (K12 Handhelds, 2015). Prospective
users must know enough about both commercial and open texts to
efficiently judge their quality.
Third, OER use can empower teachers as they adapt resources to
meet student needs. Kimmons (2016) has identified three main
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professional benefits of openness with OER: (a) supporting
professional collaboration, (b) connecting teachers and students to a
global community, and (c) allowing teachers to create content.
However, administrators may discourage teachers from changing
approved instructional materials; teachers may lack time, inclination,
or knowledge to adapt resources; and teachers desiring to adapt OER
need the support and trust of administrators. Thus current power
structures and expectations placed on teachers might not be
amenable to teachers becoming active in curating, adopting, and
adapting resources.
Likely due to its perceived benefits, use of OER in the United States is
increasing. Since the U.S. Department of Education (2015) launched
its #GoOpen campaign in October 2015, at least 91 districts and 19
states have committed to using openly licensed resources (Office of
Educational Technology, n.d.). Through #GoOpen, districts commit to
replacing at least one textbook with an open resource, and states
commit to using OER, developing and maintaining an OER repository,
and sharing resources with other #GoOpen states (Office of
Educational Technology, n.d.).
At present, the potential benefits of K-12 OER use are mostly
theoretical; currently very few studies have published data indicating
whether potential benefits are being realized in K-12 settings. Most
published OER research has focused on higher education, but
separate K-12 studies are needed for the significantly different
contexts. This study will contribute to the OER research base by
examining the benefits realized by a group of secondary teachers
using open science textbooks.
Three research questions guided this study:
1. How has using an open science textbook affected practices
related to textbook use?
2. How and how extensively have teachers used the open
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practices of revision and collaboration?
3. How have teachers valued the open textbook used?

Literature Review
The 2012 National Survey of Science and Mathematics Education
reported that most science teachers used commercial textbooks, rated
them positively, and supplemented them with other resources
(Banilower et al., 2013). Early studies have indicated that K-12
teachers not using commercial textbooks can use open textbooks
effectively (Wiley et al., 2012; Robinson, Fischer, Wiley, & Hilton,
2014; Hilton et al., 2016). Among the earliest published research on
U.S. K-12 open textbook use, Wiley et al.'s (2012) study of 20 middle
and high school science classes found no significant difference
between standardized test scores of students using open or
commercial textbooks. In a follow-up study, Robinson, Fischer, Wiley,
and Hilton (2014) found that students using open textbooks in
secondary science classes scored slightly higher than students using
traditional textbooks. A new study comparing mathematics test results
of elementary school students using OER and commercial resources
found no significant difference (Hilton et al., 2016. In all three studies,
outcomes for OER use, including cost and student test scores, were
comparable to or better than outcomes for conventional materials.
In an international study of K-12 teachers' usage and perceptions of
OER, most reported that OER helped them meet diverse needs,
differentiate instruction, personalize instruction, provide broad
coverage of curriculum, reflect on their teaching, and increase subject
knowledge and that OER increased student independence, selfreliance, satisfaction, and engagement (de los Arcos, Farrow, Pitt,
Weller, & McAndrew, 2016). In Kimmons' (2015) study of perceived
textbook quality, 30 K-12 teachers evaluated open/adapted textbooks
38% higher than commercial textbooks (significantly higher on all 10
criteria), and 16% higher than open (non-adapted) textbooks.
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Though in early phases, OER awareness, usage, and research are
increasing, revealing varied benefits and challenges. In their 2013
evaluation of the state of the OER ecosystem, The Boston Consulting
Group reported the movement has momentum, though still far from
mainstream. Study participants (n=165) indicated their top two
reasons for adoption were flexibility and low cost, and their greatest
challenges were finding quality materials, especially for non-STEM
subjects, and remixing and revising materials to make them useful.
Additionally, Baker, Asino, Xiu, and Fulgencio (2017) found that
digital divides and student preferences toward textbooks also play a
role in how OER are used in K-12.
Given these challenges to implementing OER, sustainability is a
significant issue. In a summary of K-12 adoption and implementation
practices, K12 Handhelds (2015) concluded that districts purchasing
K-12 instructional materials were more concerned with quality than
price, and additional features, "such as customization, assessments,
data gathering and analysis, and professional development," were
"essential to adoption" (p.1). In survey responses, K-12 administrators
showed ambivalence about open practice and the perceived benefits
of open licensing. Butcher and Wilson-Strydom (2008) suggested that
OER development and implementation should be successful if
teachers choose to adopt open textbooks; are involved in the adoption;
and are provided time, training, and compensation to produce highquality textbooks. Wiley, Webb, Weston, and Tonks (2017) take this
one step further and argue that long-term sustainability of OER may
be best achieved by empowering students (rather than teachers) to
become the creators and remixers of OER. Another way to increase
sustainability may be to focus on theoretical benefits beyond cost.
While one of the major selling points of OER is its low cost to users,
the cost of adopting open textbooks may vary significantly depending
on the adoption model (Wiley et al., 2012). Kimmons (2016) has
argued that stakeholders should focus less on cost and more on
benefits such as collaboration, differentiation, and professionalization.
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Similarly, various researchers have called attention to flexibility,
learner-centered education, collaboration, knowledge sharing, and
ongoing quality improvement (Bliss & Patrick, 2013; Butcher &
Wilson-Strydom, 2008; Tonks, Weston, Wiley, & Barbour, 2013). While
these perceived benefits have been primarily theoretical, they seem a
logical outgrowth of the ideals of openness associated with OER.
Remillard (2005) has characterized the teacher-curriculum
relationship as "a participatory relationship between the teacher and
the curriculum" (p. 236). In short, to be successful, teachers need
alignment of curricula with their underlying teaching philosophies and
support in learning new materials (Remillard, 2005, p. 239; Taylor et
al., 2015). Based on these assertions, we might expect teachers who
choose to adopt open textbooks to agree with a philosophy and
classroom practice of openness, such as collaboration, knowledge
sharing, and ongoing quality improvement. Drawing and building on
previous research regarding the implications of openness (Kimmons,
2014), this study explored whether a group of teachers who were
adapting and using open textbooks were experiencing these benefits.

Method
In summer 2015, secondary science teachers from a pilot school
district were brought together by the University of Idaho Doceo
Center to adapt openly licensed science textbooks from CK-12, a nonprofit foundation that provides free open online textbooks and other
instructional resources (CK-12 Foundation, 2017). The following
summer, 36 teachers from throughout a western state met for a fiveday institute to update and adapt open science textbooks to use in
their classrooms in the coming fall semester. The teachers met in
small groups based on their courses of instruction and used textbooks
provided through the CK-12 Foundation. After this institute,
participants continued working with technical and resource support
from the support center; 26 secondary science teachers participated
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in this study using openly licensed science textbooks that they had
helped to create.
Participants
Participants were teachers in Grades 7-12 who had adapted and
adopted openly licensed textbooks in five subjects: biology, chemistry,
earth science, life science, and physical science. Their teaching
experience was varied: 38% with 0-5 years and 31% with more than
15 years. All junior high and high school grade levels were
represented, and there was a fairly even distribution by grade. Most
teachers reported that students accessed their textbooks online: 40%
used online only, 44% used both print and online, and 16% used print
only.
Research Design
The current "basic qualitative study" was designed "to understand
how people make sense of their lives and their experiences" (Merriam,
2009, p. 23). This seemed to be the most appropriate approach
because our sample consisted of a relatively small group of practicing
teachers and our desire was to understand (in their own words) how
using the open science textbook had affected their practice. We
collected data through surveys and interviews. We began with surveys
to get a general sense across the teachers of how their practices had
changed and to gather open responses on their experiences. Though
we used a survey to collect initial data and to provide descriptive
results of our sample, we analyzed the data in a qualitative manner
(e.g., non-generalizable, non-inferential). We then did follow-up, semistructured interviews with five teachers to dig deeper into issues that
emerged from the survey. Data collection, including surveys and
interviews, took place from January to April 2017 after most
participants had used the resource for a full semester. Though results
may be unique to teachers in a particular western state, we have
provided extensive detail in the teachers' own words to allow readers
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to determine the transferability of results to other contexts.
Instruments
The survey designed for this study included varied questions about
participants' classroom practice, textbook use, and perceptions.
Questions about OER usage and classroom practice were modeled
after the 2012 National Survey of Science and Mathematics Education
(Banilower et al., 2013). For efficiency, most questions were based on
a 5-point Likert scale. Items included two constructs of 15 items, each
with Cronbach's alphas of.908 and.932 respectively, suggesting high
internal reliability. A few additional questions solicited open-ended
responses to allow detail, variety, and complexity in responses. At the
end of the survey, participants were asked whether they would
participate in a follow-up interview.
For these semi-structured interviews, we created a question bank
aligned with the research questions guiding the study, modeled after
examples of effective interview questions from Merriam (2009). Based
on the participants' survey responses, the lead researcher compiled
an individualized set of relevant questions for each interviewee and
conducted a 10-30 minute interview via video conferencing.
Data Analysis
We used descriptive statistics to identify general patterns in the data
regarding teachers' ways of using open textbooks, changes in practice
since implementing them, and perceptions of them. For open-ended
questions, the lead researcher used content analysis to generate
themes, sorted survey responses into categories, and selected five
participants who were willing to be interviewed. We transcribed,
coded, and classified interview responses, preserving interviewee
confidentiality by assigning each a non-gendered pseudonym (Table
1). Initially we used line-by-line coding for critical data analysis; in
vivo codes emerged from reading the data, to which we added focused
codes to refine, synthesize, and make sense of the data (Charmaz,
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2006). During analysis we looked for relationships between open
textbook use and classroom practices.
Table 1
Interview Participant Demographics
Pseudonym

Textbook

Grade level

Years of teaching

Alex

Biology

10

11-15

Bailey

Life science

7-8

11-15

Chris

Life science

7

6-10

Dana

Earth science

8

0-5

Eddie

Earth science

8

0-5

Results
Survey Results
Of 29 survey responses received, three were excluded because only
background information had been provided (e.g., grade taught,
number of years taught, textbook used). The survey included
branching so that participants did not see all of the questions, and
respondents were not required to answer every question; therefore, a
number of responses varied slightly among survey items.
Classroom practice. Several survey questions related teachers'
classroom practice to their current and previous textbooks (see Figure
1). Overall, respondents' practices were similar for both open and
previous textbooks. Descriptive reports indicated they were slightly
more likely to assign readings, questions, or activities from their open
textbooks and less likely to skip sections of the open textbook,
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supplement the open textbook, revise or adapt the open textbook, or
collaborate with colleagues or students to select or adapt instructional
materials while using the open textbook (Figure 2). All reported
changes were small (less than 0.5). The largest reported changes
were decreased frequency of supplementing the textbook with outside
readings or assignments and decreased revision or adaptation of
textbook content.

Figure 1. Frequency of certain classroom practices with the previous
science textbook (top bar) and the current open textbook (bottom
bar).
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Figure 2. Comparison of frequency of certain classroom practices.
Mean scores for previous textbook practice were subtracted from
mean scores for open textbook practice. A positive comparison score
indicates higher rates of the practice while using the open textbook; a
negative score indicates higher rates of the practice with the previous
textbook. The figure truncates the scale to show small differences in
mean scores. The range of possible differences was -4 to 4.
For a separate question, almost all respondents reported making
changes to classroom practice after adopting an open textbook. When
asked the extent of their alterations, 4% chose not at all, 35%
chose minimally, 39% chose some, 19% chose considerably, and 4%
chose almost entirely. Those who reported at least some changes
were asked two follow-up questions. First they were asked, "What
have been the most significant changes in your classroom practice
since you adopted an open textbook?" Of 13 total responses, two
mentioned changes related to format: "Less printing" and "Using more
online." Three responses mentioned changes attributable to openness
and quality: "I don't need to skip around in the book and skip sections
because the book is in the order I teach and includes the information
my students need. There isn't a bunch of extra stuff," "More efficient
coverage of required topics," and "Assigned more reading." Five
responses mentioned changes that could relate to both format and
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openness: "Easier to use the best of all resources available," "The use
of technology which is built into the text... allows me to add videos
and other resources," "Flexibility and the allowance of independent
student research," "The ability to use other online resources in
conjunction with the text," and "I can incorporate materials I want
[students] to have directly into the text." Two responses mentioned
changes pertaining to preparation and expectations: "Less time
prepping" and "No need or push to use adopted purchased textbooks."
Two responses related to changes in outcomes, with format and
openness as the most common contributing factors.
Respondents were also asked, "Which factors do you think most
influenced you to change your classroom practices since adopting an
open textbook?" The factors they ranked most influential were
"involvement in the OER summer institute," "textbook format
(online)," and "other training (not related to OER)." The factors
ranked lowest were "school or district mandates," "life
events/personal factors," and "textbook content."
Participants reporting their changes as minimal or not at all were
asked why they had made few changes. Of nine respondents, 67%
chose "I didn't need to," 11% chose "I can't think of any changes I
would like to make," and 22% chose "other" - specifying "I started the
year off with a traditional text and need to work time into re-writing
the curriculum" and "lack of tech to effectively implement." Most
respondents who made minimal or no changes indicated that
changing to an open textbook did not require significant changes to
their practice.
Most respondents reported that time for preparing to teach was about
the same with the open textbook as with their previous textbook; none
required more preparation time. Respondents who reported spending
less preparation time noted, "I don't have to find as many
supplemental resources," "I know this textbook better, but still have to
find age app[ropriate] activities," "I trust that the reading is up to
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date. Previous textbooks were printed in 1999," and "It is easier to put
material in each section (easy to find)."
Perceptions of quality. Overall, respondents rated both their open
textbook and their most recent non-open textbook favorably but rated
the open textbooks higher by a ratio of 3:1 (77% vs. 23%).
Participants were asked to indicate their level of agreement with 15
separate statements about the quality of their current open textbook
and their previous non-open textbook. Most respondents agreed with
most of the statements for both (see Figures 3 and 4). They rated their
non-open textbooks slightly higher on two measures: alignment to
assessments and providing teacher support (see Figure 5). Regarding
inclusion of differentiation strategies, mean scores were equal for
open and non-open textbooks. For the other 12 measures participants
rated their open science textbooks higher than their previous, nonopen textbooks. The categories in which respondents indicated the
largest differences in perceived quality were alignment to state
standards and likelihood of recommending the book to other teachers.
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Figure 3. Perceived quality of open science textbooks.

Figure 4. Perceived quality of non-open science textbooks.
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Figure 5. Comparison of perceived quality of open and non-open
science textbooks.
Mean scores for previous textbooks were subtracted from mean
scores for open textbooks. A positive comparison score indicated that
teachers rated the open textbooks higher than non-open textbooks; a
negative comparison score indicated that teachers rated their nonopen textbooks higher. The figure scale was truncated to show small
differences in mean scores. The range of possible differences was -4
to 4.
Most respondents who preferred their previous textbook indicated
that it was of higher quality, while one noted a problem with
accessing the open textbook. Those preferring the non-open textbook
were more likely than the total sample (a) to have used print-only
versions of the open textbooks and (b) to have reported only minimal
changes to classroom practice; however, the number of participants
who preferred the non-open textbook was too small (n=5) for a
meaningful comparison.
Interview Results
The five participants interviewed used three of the five textbooks and
had varied teaching experience.
Classroom practice. Two of the three research questions relate to
classroom practice. In interviews, the lead researcher asked
participants to describe their transition from non-open to open
textbooks, their experience with using open textbooks, and their
changed classroom practices.
Transition to open. Interviewees described their shift to an open
textbook as fairly smooth. Dana said, "Kids didn't really get used to it
for about a month, and then they got used to it, then it went fine."
Participants' changes related primarily to the online format. Alex
noted "a little bit of a change," but the district having adopted iPads
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the year before "made that transition a little bit smoother." Similarly,
Chris explained,
We've had iPads in the classroom for 4 years now.... So 4
years ago I switched to using... all kinds of apps and...
online resources.... Now that I have a[n open] textbook...
I haven't changed my teaching - because I've been using
open ed sources for 4 years.
Textbook use. About three-fourths of survey respondents said they
used their textbooks in fewer than half of their lessons; teachers
interviewed likewise described limited textbook use. When asked to
mention a classroom practice that had not changed with open
textbooks, Alex noted,
[M]y instruction doesn't revolve around the textbook in
any way, shape, or form. But I do think that it's a
resource, and a lot of kids don't take advantage of it.... I
still ask them to read, and now I can ask them to do some
highlighting.
Eddie reported increased but still limited use: "I still don't use [the
open textbook] a ton... but I definitely use it more than... our old
textbooks. And I plan to use it even more next year."
Over several years of teaching, Chris had observed diminishing
textbook use:
[I]t's supplemental material.... I think when we had a
paper textbook, [we] relied on that textbook and the
supplemental material... to teach those things. And with
open ed resources, I rely on my textbook this much
[showed thumb and finger about an inch apart], and I
use other resources as well.
Changes in practice. Multiple teachers noted changes in their ability
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to link textbook content to other resources, but perceived the
significance of those changes differently. An interviewee who in the
survey had reported only minimal changes to classroom practice
commented that one of her main changes was being able to link
assignments to questions and other resources. An interviewee who
had reported considerable changes similarly reported that the most
significant change was that she could incorporate additional materials
directly into the text.
Openness. When asked whether changes in classroom practice had
more to do with the online format of the textbook or its openness, Alex
pointed out the interrelationship of the two:
I don't think that you get one without the other. Well, I
guess you could have the online stuff without the open....
[T]he fact that we can give them current information is
huge.... When I put links into articles, it would be links to
things that are current for right now.
Thus openness with the online format allowed teachers to adapt books
to keep textbooks up-to-date and meet specific needs.
Revising and adapting. Participants recounted various approaches
to revising and adapting open textbook material. When asked for an
example, one teacher mentioned direct revisions to the textbook. Alex
specified,
adding articles in, or adding different links in, rewording
questions that may be misleading or unclear, changing
just the general order... looking at the textbook and
thinking about what makes sense... or updating
information.
Eddie described making slideshows from the material, and Chris
discussed making YouTube playlists "to use along with the book."
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While the flexibility to alter open textbooks was generally considered
an advantage, those who felt no need to do so were grateful for open
textbook completeness. Interviewee Dana reported having revised or
adapted a previous textbook but not open textbook material. When
asked why, Dana explained, "[I] don't need to." When asked about
future plans for revising or adapting the open textbook, Dana replied,
"Maybe. If I get time. I don't have a lot of time."
All participants had been involved in revising and adapting their open
science textbooks prior to adoption. While some survey responses
mentioned revising and adapting textbooks, interviewees reported
that they would wait until the summer to make changes. Chris
said, " We don't mess with the textbook during the school year, even
on an individual basis." Eddie expressed the desire to adapt material,
but lacked time:
I would like to customize it just a little bit more for the
information for my class... [but] just didn't have time.
Because what we cover may vary a little bit [from] what
is covered in the text, and I want to be able to get rid of
some extraneous information and add some in.
Alex mentioned other practical reasons to wait until the end of the
year to revise:
I don't know how that works with what the kids have
access to. And I know that we had a couple of technical
issues when we were doing some editing and revising
with it last summer because if it was shared at a certain
point then those new edits didn't really show up.
Collaboration. Openness can promote collaboration; most survey
participants reported collaborating with colleagues to select, revise,
or adapt instructional materials. Eddie's example described
significant, ongoing collaboration:
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We meet once a week to talk about what we're doing
overall between our classes. And I work especially with
one of the other science teachers. Our classes are
similar, so we mirror each other quite a bit, so we're
always passing resources back and forth.
Collaboration requires time; Chris expressed appreciation for
administrative support:
We are continually collaborating for uniformity for all
seventh graders so that they get the same general
materials throughout.... [O]ur district science
department has been involved in lots of different grants
over the last 4 years that have allowed us... collaborative
time.... We've been so lucky.
When teachers have similar wants and needs, such collaborations
tend to work well, but when teachers have conflicting opinions, the
resulting textbook may reflect compromise rather than customized
solutions to teacher's needs. Chris described both situations:
The first time it was just the teachers [from our district],
and it was what we teach, and all the seventh grade
teachers were there, and we designed the textbook
based on our curriculum, based on our calendar, based
on NGSS standards that we used, based on exactly what
we did.... [The next year] a few of us... helped the other
people from the state edit the book that we designed and
edited to meet, supposedly, everybody's needs.... So
we're using version two this year, and I think some of
us... [feel], "No, we liked our book better." So we're
going to go back and change it.
Dana, who helped produce an open science textbook for one subject
but was using a different open textbook for a different science subject,
regretted the difference: "The earth science book that we're using, it's
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not typically very streamlined, but I have access to a physical science
book that's been very much streamlined." Open textbooks allow each
teacher to customize, but most open textbooks represent
collaborations - with compromises and some dissatisfaction.
Perceptions of quality. More than three-fourths of survey
respondents preferred their open textbook to their previous non-open
textbook. Four interviewees preferred the open textbook; one
preferred the previous textbook.
Advantages. Interviewees affirmed open textbooks for flexibility, cost
savings, accessibility, and independent learning.
Flexibility. When asked to describe the ideal science textbook, Eddie
remarked,
I don't know if there is a perfect textbook because it
would have to be different for every student. But the
flexibility of this one is certainly appealing, and I like
that it can be what I need it to be for different students.
Others agreed. Flexibility was the benefit mentioned most often: being
able to revise and adapt the textbook.
Bailey expressed her preference:
[First] flexibility. Because... I don't feel compelled to do
the chapters in order. I just feel like I can jump around
as I please. I also really like the different types of online
resources that we attached to our content.
Chris specified,
When you get a textbook... you get 50 chapters and you
use three.... I like the fact that [this book] is designed by
us, it excludes anything that we don't need. It is short
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and sweet; it only has what we need.
When asked whether she would opt for an online open textbook or an
online commercial textbook if given a choice, Alex affirmed, "I would
definitely choose the open textbook, just for the ability to make those
adjustments."
An interviewee who had indicated a quality preference for her
previous non-open textbook, commented that she "would not go back
to a non-open textbook." She elaborated,
You can't keep current with a printed textbook. That's
the bottom line.... And students now... the way they learn
is different. So you can't go back to a textbook.... It's just
too [un]changing, too static. [Students] just don't like
it.... So I would never go back to a textbook.
Cost. Eddie began comments on advantages by saying, "It's a good
resource; it's a free resource." Dana went further: "Our books are
wearing out.... if I can use the budget that would normally go to
textbooks for online stuff... [I would have] more for my spending
budget." When asked whether classroom practice would change if the
district switched to commercial digital textbooks, Chris noted their
appeal:
Some part of me wants to say, "Oh gosh, it would be so
easy to have [a commercial digital textbook]."... [Using
open sources] still takes so much extra time and effort on
my part that I could see where it would be... enticing to
people.... (i)n our district, because of the way we are, and
because of the amount of effort we put into using
technology from the get-go, all of us think it would be a
waste of money. I'm sure we all would!
While the lower cost of open resources can be compelling, open
textbooks have associated costs, including time and training. Once
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districts have invested considerable time, effort, and money in open
textbooks, they may never go back to commercial textbooks. However,
the resources required to make the switch from commercial to open
textbooks may keep districts from adopting or successfully
implementing open textbooks.
Access. Interviewees included increased access among the
advantages of online textbooks. Dana noted that students "have no
excuse for not doing the homework [because] it's online." Bailey
pointed out, "[S]o many kids leave; they're on vacation, and they need
that easy access." Teachers mentioned access not only to the book but
to other resources online. Dana specified, "There's access to links that
the kids can click on. They really like that. And so it's easier - it's more
time-effective than [the teacher] playing YouTube videos in class."
Eddie praised the open textbook for using "a variety of images and
videos in addition to the actual text."
Independent learning. Two interviewees anticipated that the open
textbooks would promote student independence, but none reported
observing this. Eddie made a specific application: "As a school we are
moving toward mastery-learning, so students will be working at their
own pace, and using the one-to-one will definitely be helpful with
that." Bailey shared a similar enthusiasm: "I'm excited to use this next
year because I really want to stress this independent learning."
Disadvantages. Most of the disadvantages of the open textbooks
mentioned by interviewees related to online aspects of the textbook.
Some, like Chris, noted ongoing problems with links: "The links don't
work all the time... maybe they work with Chromebooks, but they
don't work with iPads." Eddie's problem resolved itself: "Linking it at
first was tough - I linked things wrong.... But now they hit the link just
fine and it's not a problem." Another challenge mentioned was a lack
of home internet access for some students:
I live in a school district in a town where not everybody
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has internet at home.... Now we have printed versions of
[the open books], but [with] the printed versions, of
course, you don't get to use the links, so you don't get to
watch the videos. (Chris)
Alex's only complaint dealt with careless use:
The only thing I've really had an issue with is that if
someone doesn't log out or log in, then somebody can...
make edits, not necessarily edits to the book, but they
can change my highlighting and they can change my
notes."
In addition to the challenges associated with technology, some
requested more teacher support. Bailey emphasized the need for a
teacher's manual for each textbook: "Especially one that could even
highlight the extra activities, and an answer key - things like that. I
think that would be helpful." Bailey also suggested an assessment
bank, "Because sometimes writing your tests - it's just nice to see
those examples of how to assess your kids, and it doesn't have to be
formal" (Bailey). Survey results also indicated needs for teacher
support.

Discussion
This study examined outcomes of open textbook use, including effects
on classroom practice. Most teachers surveyed reported some
changes to classroom practice after adopting an open textbook,
primarily related to the online textbook format with its capacity to
make changes. Teachers for whom the format was the main difference
might have found their classroom practice largely the same with an
open or non-open online textbook. Others found their practice was
affected primarily by the openness of the textbook: the ability to
revise, adapt, remix, add links, and update the text from year-to-year.
The effects of openness could not be entirely separated from format

Education Research

330

considerations.
Open Textbooks
Three-fourths of participants preferred the open to previous non-open
textbook, and respondents indicated in open-ended questions and
interviews that the benefit they liked most was being able to revise
and adapt it for their needs. As in previous studies (de los Arcos et al.,
2016; Kimmons, 2015), participants rated open textbooks higher than
non-open textbooks for various quality measures. Teachers who had
been using insufficient numbers of outdated textbooks appreciated
that open textbooks could be updated frequently and provided to each
student at a low cost. Along with the strengths, participants suggested
ways the open texts could be even more useful to them: (a) additional
teacher support, (b) specific differentiation strategies, (c) improved
alignment to assessments, and (d) better support for students above
or below grade level.
The most common difficulties participants pointed out related to
technology. Multiple participants reported problems with broken links
- a minor irritation for some and a major hassle for others. Poor links
and limited access can be remedied by providing students with print
versions of open textbooks, an option that has delivered student
outcomes comparable to or better than outcomes for students using
traditional textbooks (Robinson et al., 2014). However, print versions
need to be reprinted as they are updated, cannot be linked to content
from other resources, and may cost more than electronic versions. As
print versions of open textbooks do not provide all the benefits of
online versions, study participants who reported using print-only
versions of their open textbooks preferred the non-open textbooks
that they previously used. Due to interactivity of openness and online
format, the full benefits of open textbooks can be realized only where
students have ready access to reliable internet service and electronic
devices - a significant disadvantage to students in rural or low socioeconomic communities. Also, open textbooks must be designed to
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work effectively on multiple platforms so that students with tablets
have the same access to materials as students using Chromebooks,
laptops, or desktop computers.
We had initially expected some teachers to make ongoing revisions of
their textbooks throughout the school year, but interviewees indicated
they saved revising and adapting for the summer months. They were
too busy to make changes during the school year, and even simple
revisions were complicated to share with students. Changing a
version already published and shared might require students to
download a new version of the textbook each time changes were
made. Thus we recommend that administrators work with teachers to
determine how frequently textbooks should be revised and to arrange
time, training, and compensation for teachers to do so. The finding
that teachers changed open textbooks only during the summer shows
they were adapting the text to local, not individual student needs.
Open online textbooks may facilitate differentiation with multiple
ways of approaching material - linking to audio, video, and interactive
resources - but survey and interview responses did not represent
teachers providing customized versions of the textbook to individual
students or small groups.
Open Practices
We were particularly concerned with whether using open textbooks
would increase classroom practices related to openness (e.g., revising
and adapting the textbook and collaborating with colleagues or
students; cf. Kimmons, 2016). Conversely, our findings showed slight
decreases in these areas. Survey respondents reported having revised
or adapted their previous textbook in more lessons than they altered
the open one, but these findings may involve a definitional issue: The
open textbook can be directly revised and adapted, while the nonopen one cannot. Thus revisions and adaptations to non-open textbook
material were not likely textbook changes as facilitated by open
textbooks. Furthermore, revisions made to open textbooks remained,
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whereas teachers were perpetually dealing with non-open textbook
inadequacies. Though advocates might consider a decrease in the
amount of revising and adapting as an adverse effect, teachers
consider less revising and adapting as an advantage. Survey and
interview responses indicated that the open textbook required less
adaptation because it was better suited to teachers' needs.
Interview data indicated that strong collaboration during the process
of revising and adapting an open textbook increased teacher
satisfaction. But respondents reported decreased collaboration with
colleagues and students after these procedures, a decrease
unexplained by the data. The change was small enough to be
attributed to a decrease in perceived need to use supplemental
materials. Also earlier collaboration may have been for purposes other
than selecting or adapting instructional materials. Though not
reporting significant changes related to specific open practices,
respondents did praise their open textbooks and value their openness.
Future Research
Future studies that might build upon this work should further explore
not simply whether OER influence open practices but specifically how
OER might be leveraged to change practices. They also might explore
differences between OER and how specific elements of different types
of OER might empower pedagogical shifts over others (e.g., flexibility
of a discrete learning object vs. comprehensiveness of a textbook).
Throughout most of the literature, OER adoption or cost savings are
treated as end goals, but ideally we believe that improved student
learning and improved pedagogies should be a driving goal of OER
research moving forward. So, future studies might ask questions like:
(a) what elements of OER better influence changes in pedagogy, (b)
how do teachers interact differently with OER in different formats,
and (c) how can OER be used as a catalyst for rethinking and
restructuring classroom practices as part of larger innovative
initiatives?
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Conclusion
Three main findings were contributed by this study: (a) open practices
of collaboration and revision did not increase after open textbooks
were adopted, (b) participants preferred their open science textbook
to their previous, non-open counterpart; and (c) the effects of online
format were interactive with the effects of openness.
While one potential benefit of open textbooks is to increase open
practices (e.g., collaboration, revision/adaptation of materials;
Kimmons, 2016), in this study these open practices did not increase
after open textbooks were adopted. Teachers collaborated in initial
revising and adapting of open textbooks, but having done so, they
were generally happy with the textbooks and postponed further
revisions for summer. Among this sample, the use of open textbooks
may have alleviated the need for continual textbook adaptation, thus
mitigating a theoretical openness benefit.
Three-fourths of teachers in this study preferred their open science
textbook to their previous textbook. Participants' positive perception
of the open textbooks seemed to correlate with their involvement in
designing their open textbooks. Participants had designed their
textbooks according to what they needed and wanted - accuracy,
relevance, clarity, concision, and alignment with state standards which translated into high perceptions of quality. These findings
suggest that teachers may be more satisfied with a textbook they help
design than with a textbook designed by others.
In this study, the effects of online format and openness could not be
disengaged. The most commonly cited changes to open books, such as
adding in or linking to other resources, could be attributed to a
combination of openness and online format. The data suggested that
open textbooks are most effective when they are online, with students
and teachers having reliable home and school access to internet
service and electronic devices.
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This study was undertaken to go beyond theoretical discussions of
perceived benefits to examine real practices and outcomes for
teachers and students. Results showed that teachers were more
concerned with practical than idealistic considerations. Teachers want
textbooks that meet student needs, and while open textbooks may do
so better than non-open textbooks, openness itself may not be high on
teachers' and students' lists of needs.
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Historical Readings
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Manifesto of the Communist
Party (1848)
Bourgeois and Proletarians

Karl Marx & Friedrich Engels

The history of all hitherto existing society is the history of class
struggles.
Freeman and slave, patrician and plebeian, lord and serf, guildmaster and journeyman, in a word, oppressor and oppressed, stood in
constant opposition to one another, carried on an uninterrupted, now
hidden, now open fight, a fight that each time ended, either in a
revolutionary reconstitution of society at large, or in the common ruin
of the contending classes.
In the earlier epochs of history, we find almost everywhere a
complicated arrangement of society into various orders, a manifold
gradation of social rank. In ancient Rome we have patricians, knights,
plebeians, slaves; in the Middle Ages, feudal lords, vassals, guildmasters, journeymen, apprentices, serfs; in almost all of these classes,
again, subordinate gradations.
The modern bourgeois society that has sprouted from the ruins of
feudal society has not done away with class antagonisms. It has but
established new classes, new conditions of oppression, new forms of
struggle in place of the old ones.
Our epoch, the epoch of the bourgeoisie, possesses, however, this
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distinct feature: it has simplified class antagonisms. Society as a
whole is more and more splitting up into two great hostile camps, into
two great classes directly facing each other — Bourgeoisie and
Proletariat.
From the serfs of the Middle Ages sprang the chartered burghers of
the earliest towns. From these burgesses the first elements of the
bourgeoisie were developed.
The discovery of America, the rounding of the Cape, opened up fresh
ground for the rising bourgeoisie. The East-Indian and Chinese
markets, the colonisation of America, trade with the colonies, the
increase in the means of exchange and in commodities generally, gave
to commerce, to navigation, to industry, an impulse never before
known, and thereby, to the revolutionary element in the tottering
feudal society, a rapid development.
The feudal system of industry, in which industrial production was
monopolised by closed guilds, now no longer sufficed for the growing
wants of the new markets. The manufacturing system took its place.
The guild-masters were pushed on one side by the manufacturing
middle class; division of labour between the different corporate guilds
vanished in the face of division of labour in each single workshop.
Meantime the markets kept ever growing, the demand ever rising.
Even manufacturer no longer sufficed. Thereupon, steam and
machinery revolutionised industrial production. The place of
manufacture was taken by the giant, Modern Industry; the place of
the industrial middle class by industrial millionaires, the leaders of the
whole industrial armies, the modern bourgeois.
Modern industry has established the world market, for which the
discovery of America paved the way. This market has given an
immense development to commerce, to navigation, to communication
by land. This development has, in its turn, reacted on the extension of
industry; and in proportion as industry, commerce, navigation,
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railways extended, in the same proportion the bourgeoisie developed,
increased its capital, and pushed into the background every class
handed down from the Middle Ages.
We see, therefore, how the modern bourgeoisie is itself the product of
a long course of development, of a series of revolutions in the modes
of production and of exchange.
Each step in the development of the bourgeoisie was accompanied by
a corresponding political advance of that class. An oppressed class
under the sway of the feudal nobility, an armed and self-governing
association in the medieval commune: here independent urban
republic (as in Italy and Germany); there taxable “third estate” of the
monarchy (as in France); afterwards, in the period of manufacturing
proper, serving either the semi-feudal or the absolute monarchy as a
counterpoise against the nobility, and, in fact, cornerstone of the
great monarchies in general, the bourgeoisie has at last, since the
establishment of Modern Industry and of the world market, conquered
for itself, in the modern representative State, exclusive political sway.
The executive of the modern state is but a committee for managing
the common affairs of the whole bourgeoisie.
The bourgeoisie, historically, has played a most revolutionary part.
The bourgeoisie, wherever it has got the upper hand, has put an end
to all feudal, patriarchal, idyllic relations. It has pitilessly torn asunder
the motley feudal ties that bound man to his “natural superiors”, and
has left remaining no other nexus between man and man than naked
self-interest, than callous “cash payment”. It has drowned the most
heavenly ecstasies of religious fervour, of chivalrous enthusiasm, of
philistine sentimentalism, in the icy water of egotistical calculation. It
has resolved personal worth into exchange value, and in place of the
numberless indefeasible chartered freedoms, has set up that single,
unconscionable freedom — Free Trade. In one word, for exploitation,
veiled by religious and political illusions, it has substituted naked,
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shameless, direct, brutal exploitation.
The bourgeoisie has stripped of its halo every occupation hitherto
honoured and looked up to with reverent awe. It has converted the
physician, the lawyer, the priest, the poet, the man of science, into its
paid wage labourers.
The bourgeoisie has torn away from the family its sentimental veil,
and has reduced the family relation to a mere money relation.
The bourgeoisie has disclosed how it came to pass that the brutal
display of vigour in the Middle Ages, which reactionaries so much
admire, found its fitting complement in the most slothful indolence. It
has been the first to show what man’s activity can bring about. It has
accomplished wonders far surpassing Egyptian pyramids, Roman
aqueducts, and Gothic cathedrals; it has conducted expeditions that
put in the shade all former Exoduses of nations and crusades.
The bourgeoisie cannot exist without constantly revolutionising the
instruments of production, and thereby the relations of production,
and with them the whole relations of society. Conservation of the old
modes of production in unaltered form, was, on the contrary, the first
condition of existence for all earlier industrial classes. Constant
revolutionising of production, uninterrupted disturbance of all social
conditions, everlasting uncertainty and agitation distinguish the
bourgeois epoch from all earlier ones. All fixed, fast-frozen relations,
with their train of ancient and venerable prejudices and opinions, are
swept away, all new-formed ones become antiquated before they can
ossify. All that is solid melts into air, all that is holy is profaned, and
man is at last compelled to face with sober senses his real conditions
of life, and his relations with his kind.
The need of a constantly expanding market for its products chases the
bourgeoisie over the entire surface of the globe. It must nestle
everywhere, settle everywhere, establish connexions everywhere.
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The bourgeoisie has through its exploitation of the world market given
a cosmopolitan character to production and consumption in every
country. To the great chagrin of Reactionists, it has drawn from under
the feet of industry the national ground on which it stood. All oldestablished national industries have been destroyed or are daily being
destroyed. They are dislodged by new industries, whose introduction
becomes a life and death question for all civilised nations, by
industries that no longer work up indigenous raw material, but raw
material drawn from the remotest zones; industries whose products
are consumed, not only at home, but in every quarter of the globe. In
place of the old wants, satisfied by the production of the country, we
find new wants, requiring for their satisfaction the products of distant
lands and climes. In place of the old local and national seclusion and
self-sufficiency, we have intercourse in every direction, universal
inter-dependence of nations. And as in material, so also in intellectual
production. The intellectual creations of individual nations become
common property. National one-sidedness and narrow-mindedness
become more and more impossible, and from the numerous national
and local literatures, there arises a world literature.
The bourgeoisie, by the rapid improvement of all instruments of
production, by the immensely facilitated means of communication,
draws all, even the most barbarian, nations into civilisation. The
cheap prices of commodities are the heavy artillery with which it
batters down all Chinese walls, with which it forces the barbarians’
intensely obstinate hatred of foreigners to capitulate. It compels all
nations, on pain of extinction, to adopt the bourgeois mode of
production; it compels them to introduce what it calls civilisation into
their midst, i.e., to become bourgeois themselves. In one word, it
creates a world after its own image.
The bourgeoisie has subjected the country to the rule of the towns. It
has created enormous cities, has greatly increased the urban
population as compared with the rural, and has thus rescued a
considerable part of the population from the idiocy of rural life. Just as
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it has made the country dependent on the towns, so it has made
barbarian and semi-barbarian countries dependent on the civilised
ones, nations of peasants on nations of bourgeois, the East on the
West.
The bourgeoisie keeps more and more doing away with the scattered
state of the population, of the means of production, and of property. It
has agglomerated population, centralised the means of production,
and has concentrated property in a few hands. The necessary
consequence of this was political centralisation. Independent, or but
loosely connected provinces, with separate interests, laws,
governments, and systems of taxation, became lumped together into
one nation, with one government, one code of laws, one national classinterest, one frontier, and one customs-tariff.
The bourgeoisie, during its rule of scarce one hundred years, has
created more massive and more colossal productive forces than have
all preceding generations together. Subjection of Nature’s forces to
man, machinery, application of chemistry to industry and agriculture,
steam-navigation, railways, electric telegraphs, clearing of whole
continents for cultivation, canalisation of rivers, whole populations
conjured out of the ground — what earlier century had even a
presentiment that such productive forces slumbered in the lap of
social labour?
We see then: the means of production and of exchange, on whose
foundation the bourgeoisie built itself up, were generated in feudal
society. At a certain stage in the development of these means of
production and of exchange, the conditions under which feudal
society produced and exchanged, the feudal organisation of
agriculture and manufacturing industry, in one word, the feudal
relations of property became no longer compatible with the already
developed productive forces; they became so many fetters. They had
to be burst asunder; they were burst asunder.
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Into their place stepped free competition, accompanied by a social
and political constitution adapted in it, and the economic and political
sway of the bourgeois class.
A similar movement is going on before our own eyes. Modern
bourgeois society, with its relations of production, of exchange and of
property, a society that has conjured up such gigantic means of
production and of exchange, is like the sorcerer who is no longer able
to control the powers of the nether world whom he has called up by
his spells. For many a decade past the history of industry and
commerce is but the history of the revolt of modern productive forces
against modern conditions of production, against the property
relations that are the conditions for the existence of the bourgeois and
of its rule. It is enough to mention the commercial crises that by their
periodical return put the existence of the entire bourgeois society on
its trial, each time more threateningly. In these crises, a great part
not only of the existing products, but also of the previously created
productive forces, are periodically destroyed. In these crises, there
breaks out an epidemic that, in all earlier epochs, would have seemed
an absurdity — the epidemic of over-production. Society suddenly
finds itself put back into a state of momentary barbarism; it appears
as if a famine, a universal war of devastation, had cut off the supply of
every means of subsistence; industry and commerce seem to be
destroyed; and why? Because there is too much civilisation, too much
means of subsistence, too much industry, too much commerce. The
productive forces at the disposal of society no longer tend to further
the development of the conditions of bourgeois property; on the
contrary, they have become too powerful for these conditions, by
which they are fettered, and so soon as they overcome these fetters,
they bring disorder into the whole of bourgeois society, endanger the
existence of bourgeois property. The conditions of bourgeois society
are too narrow to comprise the wealth created by them. And how does
the bourgeoisie get over these crises? On the one hand by enforced
destruction of a mass of productive forces; on the other, by the
conquest of new markets, and by the more thorough exploitation of
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the old ones. That is to say, by paving the way for more extensive and
more destructive crises, and by diminishing the means whereby crises
are prevented.
The weapons with which the bourgeoisie felled feudalism to the
ground are now turned against the bourgeoisie itself.
But not only has the bourgeoisie forged the weapons that bring death
to itself; it has also called into existence the men who are to wield
those weapons — the modern working class — the proletarians.
In proportion as the bourgeoisie, i.e., capital, is developed, in the
same proportion is the proletariat, the modern working class,
developed — a class of labourers, who live only so long as they find
work, and who find work only so long as their labour increases capital.
These labourers, who must sell themselves piecemeal, are a
commodity, like every other article of commerce, and are
consequently exposed to all the vicissitudes of competition, to all the
fluctuations of the market.
Owing to the extensive use of machinery, and to the division of labour,
the work of the proletarians has lost all individual character, and,
consequently, all charm for the workman. He becomes an appendage
of the machine, and it is only the most simple, most monotonous, and
most easily acquired knack, that is required of him. Hence, the cost of
production of a workman is restricted, almost entirely, to the means of
subsistence that he requires for maintenance, and for the propagation
of his race. But the price of a commodity, and therefore also of labour,
is equal to its cost of production. In proportion, therefore, as the
repulsiveness of the work increases, the wage decreases. Nay more,
in proportion as the use of machinery and division of labour increases,
in the same proportion the burden of toil also increases, whether by
prolongation of the working hours, by the increase of the work
exacted in a given time or by increased speed of machinery, etc.
Modern Industry has converted the little workshop of the patriarchal
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master into the great factory of the industrial capitalist. Masses of
labourers, crowded into the factory, are organised like soldiers. As
privates of the industrial army they are placed under the command of
a perfect hierarchy of officers and sergeants. Not only are they slaves
of the bourgeois class, and of the bourgeois State; they are daily and
hourly enslaved by the machine, by the overlooker, and, above all, by
the individual bourgeois manufacturer himself. The more openly this
despotism proclaims gain to be its end and aim, the more petty, the
more hateful and the more embittering it is.
The less the skill and exertion of strength implied in manual labour, in
other words, the more modern industry becomes developed, the more
is the labour of men superseded by that of women. Differences of age
and sex have no longer any distinctive social validity for the working
class. All are instruments of labour, more or less expensive to use,
according to their age and sex.
No sooner is the exploitation of the labourer by the manufacturer, so
far, at an end, that he receives his wages in cash, than he is set upon
by the other portions of the bourgeoisie, the landlord, the shopkeeper,
the pawnbroker, etc.
The lower strata of the middle class — the small tradespeople,
shopkeepers, and retired tradesmen generally, the handicraftsmen
and peasants — all these sink gradually into the proletariat, partly
because their diminutive capital does not suffice for the scale on
which Modern Industry is carried on, and is swamped in the
competition with the large capitalists, partly because their specialised
skill is rendered worthless by new methods of production. Thus the
proletariat is recruited from all classes of the population.
The proletariat goes through various stages of development. With its
birth begins its struggle with the bourgeoisie. At first the contest is
carried on by individual labourers, then by the workpeople of a
factory, then by the operative of one trade, in one locality, against the
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individual bourgeois who directly exploits them. They direct their
attacks not against the bourgeois conditions of production, but
against the instruments of production themselves; they destroy
imported wares that compete with their labour, they smash to pieces
machinery, they set factories ablaze, they seek to restore by force the
vanished status of the workman of the Middle Ages.
At this stage, the labourers still form an incoherent mass scattered
over the whole country, and broken up by their mutual competition. If
anywhere they unite to form more compact bodies, this is not yet the
consequence of their own active union, but of the union of the
bourgeoisie, which class, in order to attain its own political ends, is
compelled to set the whole proletariat in motion, and is moreover yet,
for a time, able to do so. At this stage, therefore, the proletarians do
not fight their enemies, but the enemies of their enemies, the
remnants of absolute monarchy, the landowners, the non-industrial
bourgeois, the petty bourgeois. Thus, the whole historical movement
is concentrated in the hands of the bourgeoisie; every victory so
obtained is a victory for the bourgeoisie.
But with the development of industry, the proletariat not only
increases in number; it becomes concentrated in greater masses, its
strength grows, and it feels that strength more. The various interests
and conditions of life within the ranks of the proletariat are more and
more equalised, in proportion as machinery obliterates all distinctions
of labour, and nearly everywhere reduces wages to the same low
level. The growing competition among the bourgeois, and the
resulting commercial crises, make the wages of the workers ever
more fluctuating. The increasing improvement of machinery, ever
more rapidly developing, makes their livelihood more and more
precarious; the collisions between individual workmen and individual
bourgeois take more and more the character of collisions between two
classes. Thereupon, the workers begin to form combinations (Trades’
Unions) against the bourgeois; they club together in order to keep up
the rate of wages; they found permanent associations in order to
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make provision beforehand for these occasional revolts. Here and
there, the contest breaks out into riots.
Now and then the workers are victorious, but only for a time. The real
fruit of their battles lies, not in the immediate result, but in the ever
expanding union of the workers. This union is helped on by the
improved means of communication that are created by modern
industry, and that place the workers of different localities in contact
with one another. It was just this contact that was needed to
centralise the numerous local struggles, all of the same character,
into one national struggle between classes. But every class struggle is
a political struggle. And that union, to attain which the burghers of
the Middle Ages, with their miserable highways, required centuries,
the modern proletarian, thanks to railways, achieve in a few years.
This organisation of the proletarians into a class, and, consequently
into a political party, is continually being upset again by the
competition between the workers themselves. But it ever rises up
again, stronger, firmer, mightier. It compels legislative recognition of
particular interests of the workers, by taking advantage of the
divisions among the bourgeoisie itself. Thus, the ten-hours’ bill in
England was carried.
Altogether collisions between the classes of the old society further, in
many ways, the course of development of the proletariat. The
bourgeoisie finds itself involved in a constant battle. At first with the
aristocracy; later on, with those portions of the bourgeoisie itself,
whose interests have become antagonistic to the progress of industry;
at all time with the bourgeoisie of foreign countries. In all these
battles, it sees itself compelled to appeal to the proletariat, to ask for
help, and thus, to drag it into the political arena. The bourgeoisie
itself, therefore, supplies the proletariat with its own elements of
political and general education, in other words, it furnishes the
proletariat with weapons for fighting the bourgeoisie.
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Further, as we have already seen, entire sections of the ruling class
are, by the advance of industry, precipitated into the proletariat, or
are at least threatened in their conditions of existence. These also
supply the proletariat with fresh elements of enlightenment and
progress.
Finally, in times when the class struggle nears the decisive hour, the
progress of dissolution going on within the ruling class, in fact within
the whole range of old society, assumes such a violent, glaring
character, that a small section of the ruling class cuts itself adrift, and
joins the revolutionary class, the class that holds the future in its
hands. Just as, therefore, at an earlier period, a section of the nobility
went over to the bourgeoisie, so now a portion of the bourgeoisie goes
over to the proletariat, and in particular, a portion of the bourgeois
ideologists, who have raised themselves to the level of comprehending
theoretically the historical movement as a whole.
Of all the classes that stand face to face with the bourgeoisie today,
the proletariat alone is a really revolutionary class. The other classes
decay and finally disappear in the face of Modern Industry; the
proletariat is its special and essential product.
The lower middle class, the small manufacturer, the shopkeeper, the
artisan, the peasant, all these fight against the bourgeoisie, to save
from extinction their existence as fractions of the middle class. They
are therefore not revolutionary, but conservative. Nay more, they are
reactionary, for they try to roll back the wheel of history. If by chance,
they are revolutionary, they are only so in view of their impending
transfer into the proletariat; they thus defend not their present, but
their future interests, they desert their own standpoint to place
themselves at that of the proletariat.
The “dangerous class”, [lumpenproletariat] the social scum, that
passively rotting mass thrown off by the lowest layers of the old
society, may, here and there, be swept into the movement by a
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proletarian revolution; its conditions of life, however, prepare it far
more for the part of a bribed tool of reactionary intrigue.
In the condition of the proletariat, those of old society at large are
already virtually swamped. The proletarian is without property; his
relation to his wife and children has no longer anything in common
with the bourgeois family relations; modern industry labour, modern
subjection to capital, the same in England as in France, in America as
in Germany, has stripped him of every trace of national character.
Law, morality, religion, are to him so many bourgeois prejudices,
behind which lurk in ambush just as many bourgeois interests.
All the preceding classes that got the upper hand sought to fortify
their already acquired status by subjecting society at large to their
conditions of appropriation. The proletarians cannot become masters
of the productive forces of society, except by abolishing their own
previous mode of appropriation, and thereby also every other previous
mode of appropriation. They have nothing of their own to secure and
to fortify; their mission is to destroy all previous securities for, and
insurances of, individual property.
All previous historical movements were movements of minorities, or in
the interest of minorities. The proletarian movement is the selfconscious, independent movement of the immense majority, in the
interest of the immense majority. The proletariat, the lowest stratum
of our present society, cannot stir, cannot raise itself up, without the
whole superincumbent strata of official society being sprung into the
air.
Though not in substance, yet in form, the struggle of the proletariat
with the bourgeoisie is at first a national struggle. The proletariat of
each country must, of course, first of all settle matters with its own
bourgeoisie.
In depicting the most general phases of the development of the
proletariat, we traced the more or less veiled civil war, raging within
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existing society, up to the point where that war breaks out into open
revolution, and where the violent overthrow of the bourgeoisie lays
the foundation for the sway of the proletariat.
Hitherto, every form of society has been based, as we have already
seen, on the antagonism of oppressing and oppressed classes. But in
order to oppress a class, certain conditions must be assured to it
under which it can, at least, continue its slavish existence. The serf, in
the period of serfdom, raised himself to membership in the commune,
just as the petty bourgeois, under the yoke of the feudal absolutism,
managed to develop into a bourgeois. The modern labourer, on the
contrary, instead of rising with the process of industry, sinks deeper
and deeper below the conditions of existence of his own class. He
becomes a pauper, and pauperism develops more rapidly than
population and wealth. And here it becomes evident, that the
bourgeoisie is unfit any longer to be the ruling class in society, and to
impose its conditions of existence upon society as an over-riding law.
It is unfit to rule because it is incompetent to assure an existence to
its slave within his slavery, because it cannot help letting him sink
into such a state, that it has to feed him, instead of being fed by him.
Society can no longer live under this bourgeoisie, in other words, its
existence is no longer compatible with society.
The essential conditions for the existence and for the sway of the
bourgeois class is the formation and augmentation of capital; the
condition for capital is wage-labour. Wage-labour rests exclusively on
competition between the labourers. The advance of industry, whose
involuntary promoter is the bourgeoisie, replaces the isolation of the
labourers, due to competition, by the revolutionary combination, due
to association. The development of Modern Industry, therefore, cuts
from under its feet the very foundation on which the bourgeoisie
produces and appropriates products. What the bourgeoisie therefore
produces, above all, are its own grave-diggers. Its fall and the victory
of the proletariat are equally inevitable.
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On the Origin of Species (1859)
Recapitulation and Conclusion

Charles Darwin

Recapitulation of the difficulties on the theory of Natural
Selection. Recapitulation of the general and special
circumstances in its favour. Causes of the general belief
in the immutability of species. How far the theory of
natural selection may be extended. Effects of its adoption
on the study of Natural history. Concluding remarks.
As this whole volume is one long argument, it may be convenient to
the reader to have the leading facts and inferences briefly
recapitulated.
That many and grave objections may be advanced against the theory
of descent with modification through natural selection, I do not deny. I
have endeavoured to give to them their full force. Nothing at first can
appear more difficult to believe than that the more complex organs
and instincts should have been perfected, not by means superior to,
though analogous with, human reason, but by the accumulation of
innumerable slight variations, each good for the individual possessor.
Nevertheless, this difficulty, though appearing to our imagination
insuperably great, cannot be considered real if we admit the following
propositions, namely,—that gradations in the perfection of any organ
or instinct, which we may consider, either do now exist or could have
existed, each good of its kind,—that all organs and instincts are, in
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ever so slight a degree, variable,—and, lastly, that there is a struggle
for existence leading to the preservation of each profitable deviation
of structure or instinct. The truth of these propositions cannot, I think,
be disputed.
It is, no doubt, extremely difficult even to conjecture by what
gradations many structures have been perfected, more especially
amongst broken and failing groups of organic beings; but we see so
many strange gradations in nature, as is proclaimed by the canon,
“Natura non facit saltum,” that we ought to be extremely cautious in
saying that any organ or instinct, or any whole being, could not have
arrived at its present state by many graduated steps. There are, it
must be admitted, cases of special difficulty on the theory of natural
selection; and one of the most curious of these is the existence of two
or three defined castes of workers or sterile females in the same
community of ants; but I have attempted to show how this difficulty
can be mastered.
...
I have now recapitulated the chief facts and considerations which
have thoroughly convinced me that species have changed, and are still
slowly changing by the preservation and accumulation of successive
slight favourable variations. Why, it may be asked, have all the most
eminent living naturalists and geologists rejected this view of the
mutability of species? It cannot be asserted that organic beings in a
state of nature are subject to no variation; it cannot be proved that the
amount of variation in the course of long ages is a limited quantity; no
clear distinction has been, or can be, drawn between species and wellmarked varieties. It cannot be maintained that species when
intercrossed are invariably sterile, and varieties invariably fertile; or
that sterility is a special endowment and sign of creation. The belief
that species were immutable productions was almost unavoidable as
long as the history of the world was thought to be of short duration;
and now that we have acquired some idea of the lapse of time, we are
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too apt to assume, without proof, that the geological record is so
perfect that it would have afforded us plain evidence of the mutation
of species, if they had undergone mutation.
But the chief cause of our natural unwillingness to admit that one
species has given birth to other and distinct species, is that we are
always slow in admitting any great change of which we do not see the
intermediate steps. The difficulty is the same as that felt by so many
geologists, when Lyell first insisted that long lines of inland cliffs had
been formed, and great valleys excavated, by the slow action of the
coast-waves. The mind cannot possibly grasp the full meaning of the
term of a hundred million years; it cannot add up and perceive the full
effects of many slight variations, accumulated during an almost
infinite number of generations.
Although I am fully convinced of the truth of the views given in this
volume under the form of an abstract, I by no means expect to
convince experienced naturalists whose minds are stocked with a
multitude of facts all viewed, during a long course of years, from a
point of view directly opposite to mine. It is so easy to hide our
ignorance under such expressions as the “plan of creation,” “unity of
design,” etc., and to think that we give an explanation when we only
restate a fact. Any one whose disposition leads him to attach more
weight to unexplained difficulties than to the explanation of a certain
number of facts will certainly reject my theory. A few naturalists,
endowed with much flexibility of mind, and who have already begun to
doubt on the immutability of species, may be influenced by this
volume; but I look with confidence to the future, to young and rising
naturalists, who will be able to view both sides of the question with
impartiality. Whoever is led to believe that species are mutable will do
good service by conscientiously expressing his conviction; for only
thus can the load of prejudice by which this subject is overwhelmed
be removed.
Several eminent naturalists have of late published their belief that a
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multitude of reputed species in each genus are not real species; but
that other species are real, that is, have been independently created.
This seems to me a strange conclusion to arrive at. They admit that a
multitude of forms, which till lately they themselves thought were
special creations, and which are still thus looked at by the majority of
naturalists, and which consequently have every external characteristic
feature of true species,—they admit that these have been produced by
variation, but they refuse to extend the same view to other and very
slightly different forms. Nevertheless they do not pretend that they
can define, or even conjecture, which are the created forms of life,
and which are those produced by secondary laws. They admit
variation as a vera causa in one case, they arbitrarily reject it in
another, without assigning any distinction in the two cases. The day
will come when this will be given as a curious illustration of the
blindness of preconceived opinion. These authors seem no more
startled at a miraculous act of creation than at an ordinary birth. But
do they really believe that at innumerable periods in the earth’s
history certain elemental atoms have been commanded suddenly to
flash into living tissues? Do they believe that at each supposed act of
creation one individual or many were produced? Were all the infinitely
numerous kinds of animals and plants created as eggs or seed, or as
full grown? and in the case of mammals, were they created bearing
the false marks of nourishment from the mother’s womb? Although
naturalists very properly demand a full explanation of every difficulty
from those who believe in the mutability of species, on their own side
they ignore the whole subject of the first appearance of species in
what they consider reverent silence.
It may be asked how far I extend the doctrine of the modification of
species. The question is difficult to answer, because the more distinct
the forms are which we may consider, by so much the arguments fall
away in force. But some arguments of the greatest weight extend very
far. All the members of whole classes can be connected together by
chains of affinities, and all can be classified on the same principle, in
groups subordinate to groups. Fossil remains sometimes tend to fill up
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very wide intervals between existing orders. Organs in a rudimentary
condition plainly show that an early progenitor had the organ in a
fully developed state; and this in some instances necessarily implies
an enormous amount of modification in the descendants. Throughout
whole classes various structures are formed on the same pattern, and
at an embryonic age the species closely resemble each other.
Therefore I cannot doubt that the theory of descent with
modification embraces all the members of the same class. I believe
that animals have descended from at most only four or five
progenitors, and plants from an equal or lesser number.
Analogy would lead me one step further, namely, to the belief that all
animals and plants have descended from some one prototype. But
analogy may be a deceitful guide. Nevertheless all living things have
much in common, in their chemical composition, their germinal
vesicles, their cellular structure, and their laws of growth and
reproduction. We see this even in so trifling a circumstance as that
the same poison often similarly affects plants and animals; or that the
poison secreted by the gall-fly produces monstrous growths on the
wild rose or oak-tree. Therefore I should infer from analogy that
probably all the organic beings which have ever lived on this earth
have descended from some one primordial form, into which life was
first breathed.
When the views entertained in this volume on the origin of species, or
when analogous views are generally admitted, we can dimly foresee
that there will be a considerable revolution in natural history.
Systematists will be able to pursue their labours as at present; but
they will not be incessantly haunted by the shadowy doubt whether
this or that form be in essence a species. This I feel sure, and I speak
after experience, will be no slight relief. The endless disputes whether
or not some fifty species of British brambles are true species will
cease. Systematists will have only to decide (not that this will be easy)
whether any form be sufficiently constant and distinct from other
forms, to be capable of definition; and if definable, whether the
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differences be sufficiently important to deserve a specific name. This
latter point will become a far more essential consideration than it is at
present; for differences, however slight, between any two forms, if not
blended by intermediate gradations, are looked at by most naturalists
as sufficient to raise both forms to the rank of species. Hereafter we
shall be compelled to acknowledge that the only distinction between
species and well-marked varieties is, that the latter are known, or
believed, to be connected at the present day by intermediate
gradations, whereas species were formerly thus connected. Hence,
without quite rejecting the consideration of the present existence of
intermediate gradations between any two forms, we shall be led to
weigh more carefully and to value higher the actual amount of
difference between them. It is quite possible that forms now generally
acknowledged to be merely varieties may hereafter be thought worthy
of specific names, as with the primrose and cowslip; and in this case
scientific and common language will come into accordance. In short,
we shall have to treat species in the same manner as those naturalists
treat genera, who admit that genera are merely artificial combinations
made for convenience. This may not be a cheering prospect; but we
shall at least be freed from the vain search for the undiscovered and
undiscoverable essence of the term species.
The other and more general departments of natural history will rise
greatly in interest. The terms used by naturalists of affinity,
relationship, community of type, paternity, morphology, adaptive
characters, rudimentary and aborted organs, etc., will cease to be
metaphorical, and will have a plain signification. When we no longer
look at an organic being as a savage looks at a ship, as at something
wholly beyond his comprehension; when we regard every production
of nature as one which has had a history; when we contemplate every
complex structure and instinct as the summing up of many
contrivances, each useful to the possessor, nearly in the same way as
when we look at any great mechanical invention as the summing up of
the labour, the experience, the reason, and even the blunders of
numerous workmen; when we thus view each organic being, how far
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more interesting, I speak from experience, will the study of natural
history become!
A grand and almost untrodden field of inquiry will be opened, on the
causes and laws of variation, on correlation of growth, on the effects
of use and disuse, on the direct action of external conditions, and so
forth. The study of domestic productions will rise immensely in value.
A new variety raised by man will be a far more important and
interesting subject for study than one more species added to the
infinitude of already recorded species. Our classifications will come to
be, as far as they can be so made, genealogies; and will then truly give
what may be called the plan of creation. The rules for classifying will
no doubt become simpler when we have a definite object in view. We
possess no pedigrees or armorial bearings; and we have to discover
and trace the many diverging lines of descent in our natural
genealogies, by characters of any kind which have long been
inherited. Rudimentary organs will speak infallibly with respect to the
nature of long-lost structures. Species and groups of species, which
are called aberrant, and which may fancifully be called living fossils,
will aid us in forming a picture of the ancient forms of life.
Embryology will reveal to us the structure, in some degree obscured,
of the prototypes of each great class.
When we can feel assured that all the individuals of the same species,
and all the closely allied species of most genera, have within a not
very remote period descended from one parent, and have migrated
from some one birthplace; and when we better know the many means
of migration, then, by the light which geology now throws, and will
continue to throw, on former changes of climate and of the level of the
land, we shall surely be enabled to trace in an admirable manner the
former migrations of the inhabitants of the whole world. Even at
present, by comparing the differences of the inhabitants of the sea on
the opposite sides of a continent, and the nature of the various
inhabitants of that continent in relation to their apparent means of
immigration, some light can be thrown on ancient geography.
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The noble science of Geology loses glory from the extreme
imperfection of the record. The crust of the earth with its embedded
remains must not be looked at as a well-filled museum, but as a poor
collection made at hazard and at rare intervals. The accumulation of
each great fossiliferous formation will be recognised as having
depended on an unusual concurrence of circumstances, and the blank
intervals between the successive stages as having been of vast
duration. But we shall be able to gauge with some security the
duration of these intervals by a comparison of the preceding and
succeeding organic forms. We must be cautious in attempting to
correlate as strictly contemporaneous two formations, which include
few identical species, by the general succession of their forms of life.
As species are produced and exterminated by slowly acting and still
existing causes, and not by miraculous acts of creation and by
catastrophes; and as the most important of all causes of organic
change is one which is almost independent of altered and perhaps
suddenly altered physical conditions, namely, the mutual relation of
organism to organism,—the improvement of one being entailing the
improvement or the extermination of others; it follows, that the
amount of organic change in the fossils of consecutive formations
probably serves as a fair measure of the lapse of actual time. A
number of species, however, keeping in a body might remain for a
long period unchanged, whilst within this same period, several of
these species, by migrating into new countries and coming into
competition with foreign associates, might become modified; so that
we must not overrate the accuracy of organic change as a measure of
time. During early periods of the earth’s history, when the forms of
life were probably fewer and simpler, the rate of change was probably
slower; and at the first dawn of life, when very few forms of the
simplest structure existed, the rate of change may have been slow in
an extreme degree. The whole history of the world, as at present
known, although of a length quite incomprehensible by us, will
hereafter be recognised as a mere fragment of time, compared with
the ages which have elapsed since the first creature, the progenitor of
innumerable extinct and living descendants, was created.
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In the distant future I see open fields for far more important
researches. Psychology will be based on a new foundation, that of the
necessary acquirement of each mental power and capacity by
gradation. Light will be thrown on the origin of man and his history.
Authors of the highest eminence seem to be fully satisfied with the
view that each species has been independently created. To my mind it
accords better with what we know of the laws impressed on matter by
the Creator, that the production and extinction of the past and present
inhabitants of the world should have been due to secondary causes,
like those determining the birth and death of the individual. When I
view all beings not as special creations, but as the lineal descendants
of some few beings which lived long before the first bed of the
Silurian system was deposited, they seem to me to become ennobled.
Judging from the past, we may safely infer that not one living species
will transmit its unaltered likeness to a distant futurity. And of the
species now living very few will transmit progeny of any kind to a far
distant futurity; for the manner in which all organic beings are
grouped, shows that the greater number of species of each genus, and
all the species of many genera, have left no descendants, but have
become utterly extinct. We can so far take a prophetic glance into
futurity as to foretel that it will be the common and widely-spread
species, belonging to the larger and dominant groups, which will
ultimately prevail and procreate new and dominant species. As all the
living forms of life are the lineal descendants of those which lived long
before the Silurian epoch, we may feel certain that the ordinary
succession by generation has never once been broken, and that no
cataclysm has desolated the whole world. Hence we may look with
some confidence to a secure future of equally inappreciable length.
And as natural selection works solely by and for the good of each
being, all corporeal and mental endowments will tend to progress
towards perfection.
It is interesting to contemplate an entangled bank, clothed with many
plants of many kinds, with birds singing on the bushes, with various
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insects flitting about, and with worms crawling through the damp
earth, and to reflect that these elaborately constructed forms, so
different from each other, and dependent on each other in so complex
a manner, have all been produced by laws acting around us. These
laws, taken in the largest sense, being Growth with Reproduction;
Inheritance which is almost implied by reproduction; Variability from
the indirect and direct action of the external conditions of life, and
from use and disuse; a Ratio of Increase so high as to lead to a
Struggle for Life, and as a consequence to Natural Selection, entailing
Divergence of Character and the Extinction of less-improved forms.
Thus, from the war of nature, from famine and death, the most exalted
object which we are capable of conceiving, namely, the production of
the higher animals, directly follows. There is grandeur in this view of
life, with its several powers, having been originally breathed into a
few forms or into one; and that, whilst this planet has gone cycling on
according to the fixed law of gravity, from so simple a beginning
endless forms most beautiful and most wonderful have been, and are
being, evolved.
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Learning Check
According to Darwin, when a new scientific theory like his is
proposed, how is it treated by other scientists?
a. Scientists evaluate a new theory based on its strengths and its
ability to answer unanswered questions.
b. Scientists hold the new theory to a higher standard of evidence
than current, accepted theories, demanding that it answer
more questions than the current theory it replaces.
What might prevent scientists from accepting a new theory?
a. Incongruities between the new theory and the human mind
(such as the inability to fathom the scale or size of the factors
involved).
b. Confirmatory evidence for the previous theory.
c. Disconfirmatory evidence for the previous theory.
d. Missing or incomplete evidence for the new theory.
What other benefits does Darwin ascribe to his new theory?
a.
b.
c.
d.
e.
f.

It provides a more beautiful or noble view of nature.
It makes work easier for those working in the field.
It is not capable of being disproven by disconfirming evidence.
It opens new areas of inquiry.
It enables scientists to be fully-realized atheists.
It answers questions that scientists have struggled with under
the current theory.
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Science and the Savages
(1905)
Delusions of the modern student

G. K. Chesterton

A permanent disadvantage of the study of folk-lore and kindred
subjects is that the man of science can hardly be in the nature of
things very frequently a man of the world.
He is a student of nature; he is scarcely ever a student of human
nature. And even where this difficulty is overcome, and he is in some
sense a student of human nature, this is only a very faint beginning of
the painful progress towards being human. For the study of primitive
race and religion stands apart in one important respect from all, or
nearly all, the ordinary scientific studies. A man can understand
astronomy only by being an astronomer; he can understand
entomology only by being an entomologist (or, perhaps, an insect); but
he can understand a great deal of anthropology merely by being a
man. He is himself the animal which he studies. Hence arises the fact
which strikes the eye everywhere in the records of ethnology and folklore – the fact that the same frigid and detached spirit which leads to
success in the study of astronomy or botany leads to disaster in the
study of mythology or human origins. It is necessary to cease to be a
man in order to do justice to a microbe; it is not necessary to cease to
be a man in order to do justice to men. That same suppression of
sympathies, that same waving away of intuitions or guess-work which
make a man preternaturally clever in dealing with the stomach of a
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spider, will make him preternaturally stupid in dealing with the heart
of man. He is making himself inhuman in order to understand
humanity. An ignorance of the other world is boasted by many men of
science; but in this matter their defect arises, not from ignorance of
the other world, but from ignorance of this world. For the secrets
about which anthropologists concern themselves can be best learnt,
not from books or voyages, but from the ordinary commerce of man
with man. The secret of why some savage tribe worships monkeys or
the moon is not to be found even by travelling among those savages
and taking down their answers in a note-book, although the cleverest
man may pursue this course. The answer to the riddle is in England; it
is in London; nay, it is in his own heart. When a man has discovered
why men in Bond Street wear black hats he will at the same moment
have discovered why men in Timbuctoo wear red feathers. The
mystery in the heart of some savage war-dance should not be studied
in books of scientific travel; it should be studied at a subscription ball.
If a man desires to find out the origins of religions, let him not go to
the Sandwich Islands; let him go to church. If a man wishes to know
the origin of human society, to know what society, philosophically
speaking, really is, let him not go into the British Museum; let him go
into society.
This total misunderstanding of the real nature of ceremonial gives rise
to the most awkward and dehumanized versions of the conduct of men
in rude lands or ages. The man of science, not realizing that
ceremonial is essentially a thing which is done without a reason, has
to find a reason for every sort of ceremonial, and, as might be
supposed, the reason is generally a very absurd one – absurd because
it originates not in the simple mind of the barbarian, but in the
sophisticated mind of the professor. The learned man will say, for
instance, “The natives of Mumbojumbo Land believe that the dead
man can eat, and will require food upon his journey to the other
world. This is attested by the fact that they place food in the grave,
and that any family not complying with this rite is the object of the
anger of the priests and the tribe.” To any one acquainted with
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humanity this way of talking is topsy-turvy. It is like saying, “The
English in the twentieth century believed that a dead man could smell.
This is attested by the fact that they always covered his grave with
lilies, violets, or other flowers. Some priestly and tribal terrors were
evidently attached to the neglect of this action, as we have records of
several old ladies who were very much disturbed in mind because
their wreaths had not arrived in time for the funeral.” It may be of
course that savages put food with a dead man because they think that
a dead man can eat, or weapons with a dead man because they think
that a dead man can fight. But personally I do not believe that they
think anything of the kind. I believe they put food or weapons on the
dead for the same reason that we put flowers, because it is an
exceedingly natural and obvious thing to do. We do not understand, it
is true, the emotion which makes us think it obvious and natural; but
that is because, like all the important emotions of human existence, it
is essentially irrational. We do not understand the savage for the same
reason that the savage does not understand himself. And the savage
does not understand himself for the same reason that we do not
understand ourselves either.
The obvious truth is that the moment any matter has passed through
the human mind it is finally and for ever spoilt for all purposes of
science. It has become a thing incurably mysterious and infinite; this
mortal has put on immortality. [See 1 Cor 15:54]
Even what we call our material desires are spiritual, because they are
human. Science can analyse a pork-chop, and say how much of it is
phosphorus and how much is protein; but science cannot analyse any
man’s wish for a pork-chop, and say how much of it is hunger, how
much custom, how much nervous fancy, how much a haunting love of
the beautiful.
The man’s desire for the pork-chop remains literally as mystical and
ethereal as his desire for heaven. All attempts, therefore, at a science
of any human things, at a science of history, a science of folk-lore, a
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science of sociology, are by their nature not merely hopeless, but
crazy. You can no more be certain in economic history that a man’s
desire for money was merely a desire for money than you can be
certain in hagiology that a saint’s desire for God was merely a desire
for God. And this kind of vagueness in the primary phenomena of the
study is an absolutely final blow to anything in the nature of a science.
Men can construct a science with very few instruments, or with very
plain instruments; but no one on earth could construct a science with
unreliable instruments. A man might work out the whole of
mathematics with a handful of pebbles, but not with a handful of clay
which was always falling apart into new fragments, and falling
together into new combinations. A man might measure heaven and
earth with a reed, but not with a growing reed.
As one of the enormous follies of folk-lore, let us take the case of the
transmigration of stories, and the alleged unity of their source. Story
after story the scientific mythologists have cut out of its place in
history, and pinned side by side with similar stories in their museum
of fables. The process is industrious, it is fascinating, and the whole of
it rests on one of the plainest fallacies in the world. That a story has
been told all over the place at some time or other, not only does not
prove that it never really happened; it does not even faintly indicate or
make slightly more probable that it never happened. That a large
number of fishermen have falsely asserted that they have caught a
pike two feet long, does not in the least affect the question of whether
any one ever really did so. That numberless journalists announce a
Franco-German war merely for money is no evidence one way or the
other upon the dark question of whether such a war ever occurred.
Doubtless in a few hundred years the innumerable Franco-German
wars that did not happen will have cleared the scientific mind of any
belief in the legendary war of ’70 which did. But that will be because
if folk-lore students remain at all, their nature will be unchanged; and
their services to folk-lore will be still as they are at present, greater
than they know. For in truth these men do something far more godlike than studying legends; they create them.
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There are two kinds of stories which the scientists say cannot be true,
because everybody tells them. The first class consists of the stories
which are told everywhere, because they are somewhat odd or clever;
there is nothing in the world to prevent their having happened to
somebody as an adventure any more than there is anything to prevent
their having occurred, as they certainly did occur, to somebody as an
idea. But they are not likely to have happened to many people. The
second class of their “myths” consist of the stories that are told
everywhere for the simple reason that they happen everywhere. Of
the first class, for instance, we might take such an example as the
story of William Tell, now generally ranked among legends upon the
sole ground that it is found in the tales of other peoples. Now, it is
obvious that this was told everywhere because whether true or
fictitious it is what is called “a good story;” it is odd, exciting, and it
has a climax. But to suggest that some such eccentric incident can
never have happened in the whole history of archery, or that it did not
happen to any particular person of whom it is told, is stark
impudence. The idea of shooting at a mark attached to some valuable
or beloved person is an idea doubtless that might easily have occurred
to any inventive poet. But it is also an idea that might easily occur to
any boastful archer. It might be one of the fantastic caprices of some
story-teller. It might equally well be one of the fantastic caprices of
some tyrant. It might occur first in real life and afterwards occur in
legends. Or it might just as well occur first in legends and afterwards
occur in real life. If no apple has ever been shot off a boy’s head from
the beginning of the world, it may be done to-morrow morning, and by
somebody who has never heard of William Tell.
This type of tale, indeed, may be pretty fairly paralleled with the
ordinary anecdote terminating in a repartee or an Irish bull. Such a
retort as the famous “Je ne vois pas la necessité” we have all seen
attributed to Talleyrand, to Voltaire, to Henri Quatre, to an
anonymous judge, and so on. But this variety does not in any way
make it more likely that the thing was never said at all. It is highly
likely that it was really said by somebody unknown. It is highly likely
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that it was really said by Talleyrand. In any case, it is not any more
difficult to believe that the mot might have occurred to a man in
conversation than to a man writing memoirs. It might have occurred
to any of the men I have mentioned. But there is this point of
distinction about it, that it is not likely to have occurred to all of them.
And this is where the first class of so-called myth differs from the
second to which I have previously referred. For there is a second class
of incident found to be common to the stories of five or six heroes, say
to Sigurd, to Hercules, to Rustem, to the Cid, and so on. And the
peculiarity of this myth is that not only is it highly reasonable to
imagine that it really happened to one hero, but it is highly reasonable
to imagine that it really happened to all of them. Such a story, for
instance, is that of a great man having his strength swayed or
thwarted by the mysterious weakness of a woman. The anecdotal
story, the story of William Tell, is as I have said, popular, because it is
peculiar. But this kind of story, the story of Samson and Delilah, of
Arthur and Guinevere, is obviously popular because it is not peculiar.
It is popular as good, quiet fiction is popular, because it tells the truth
about people. If the ruin of Samson by a woman, and the ruin of
Hercules by a woman, have a common legendary origin, it is
gratifying to know that we can also explain, as a fable, the ruin of
Nelson by a woman and the ruin of Parnell by a woman. And, indeed, I
have no doubt whatever that, some centuries hence, the students of
folk-lore will refuse altogether to believe that Elizabeth Barrett eloped
with Robert Browning, and will prove their point up to the hilt by the
unquestionable fact that the whole fiction of the period was full of
such elopements from end to end.
Possibly the most pathetic of all the delusions of the modern students
of primitive belief is the notion they have about the thing they call
anthropomorphism. They believe that primitive men attributed
phenomena to a god in human form in order to explain them, because
his mind in its sullen limitation could not reach any further than his
own clownish existence. The thunder was called the voice of a man,
the lightning the eyes of a man, because by this explanation they were
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made more reasonable and comfortable. The final cure for all this kind
of philosophy is to walk down a lane at night. Any one who does so
will discover very quickly that men pictured something semi-human at
the back of all things, not because such a thought was natural, but
because it was supernatural; not because it made things more
comprehensible, but because it made them a hundred times more
incomprehensible and mysterious. For a man walking down a lane at
night can see the conspicuous fact that as long as nature keeps to her
own course, she has no power with us at all. As long as a tree is a
tree, it is a top-heavy monster with a hundred arms, a thousand
tongues, and only one leg. But so long as a tree is a tree, it does not
frighten us at all. It begins to be something alien, to be something
strange, only when it looks like ourselves. When a tree really looks
like a man our knees knock under us. And when the whole universe
looks like a man we fall on our faces.

Learning Check
According to Chesterton, what is the great folly underlying much of
scientists' attempts at understanding humans?
a.
b.
c.
d.

Scientists are insufficiently rigorous.
Scientists make themselves inhuman.
Scientists lack a theoretical lens or paradigm.
Scientists aren't sufficiently scientific.

Why does Chesterton believe it is problematic to interpret the
behaviors of ancients (or other cultures) as purely rational or as
indicative of a deep, underlying mythology?
a. Because ancient people are less rational than modern people.
b. Because primitive peoples lack the sophistication to understand
themselves or to articulate this through their cultural
narratives.
c. Because all people are irrational.

Education Research

371

d. Because we lack a deep understanding of their myths and views
of the world.
What would Chesterton advocate as being the best method to
understand another person better?
a. Immerse yourself in their culture.
b. Simply ask them.
c. Understand yourself better.
Chesterton thinks it is absurd when modernists reject primitive
anthropomorphisms of the natural world. Why?
a. Because this conclusion was not arrived at by employing the
scientific method.
b. Because anthropomorphism is calming and comprehensible.
c. Because anthropomorphism is frightening and mysterious.
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Theories of Knowledge (1916)
John Dewey

1. Continuity versus Dualism
A number of theories of knowing have been criticized in the previous
pages. In spite of their differences from one another, they all agree in
one fundamental respect which contrasts with the theory which has
been positively advanced. The latter assumes continuity; the former
state or imply certain basic divisions, separations, or antitheses,
technically called dualisms. The origin of these divisions we have
found in the hard and fast walls which mark off social groups and
classes within a group: like those between rich and poor, men and
women, noble and baseborn, ruler and ruled. These barriers mean
absence of fluent and free intercourse. This absence is equivalent to
the setting up of different types of life-experience, each with isolated
subject matter, aim, and standard of values. Every such social
condition must be formulated in a dualistic philosophy, if philosophy is
to be a sincere account of experience. When it gets beyond dualism as many philosophies do in form - it can only be by appeal to
something higher than anything found in experience, by a flight to
some transcendental realm. And in denying duality in name such
theories restore it in fact, for they end in a division between things of
this world as mere appearances and an inaccessible essence of reality.
So far as these divisions persist and others are added to them, each
leaves its mark upon the educational system, until the scheme of
education, taken as a whole, is a deposit of various purposes and
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procedures. The outcome is that kind of check and balance of
segregated factors and values which has been described. (See
Chapter XVIII.) The present discussion is simply a formulation, in the
terminology of philosophy, of various antithetical conceptions involved
in the theory of knowing. In the first place, there is the opposition of
empirical and higher rational knowing. The first is connected with
everyday affairs, serves the purposes of the ordinary individual who
has no specialized intellectual pursuit, and brings his wants into some
kind of working connection with the immediate environment. Such
knowing is depreciated, if not despised, as purely utilitarian, lacking
in cultural significance. Rational knowledge is supposed to be
something which touches reality in ultimate, intellectual fashion; to be
pursued for its own sake and properly to terminate in purely
theoretical insight, not debased by application in behavior. Socially,
the distinction corresponds to that of the intelligence used by the
working classes and that used by a learned class remote from concern
with the means of living. Philosophically, the difference turns about
the distinction of the particular and universal. Experience is an
aggregate of more or less isolated particulars, acquaintance with each
of which must be separately made. Reason deals with universals, with
general principles, with laws, which lie above the welter of concrete
details. In the educational precipitate, the pupil is supposed to have to
learn, on one hand, a lot of items of specific information, each
standing by itself, and upon the other hand, to become familiar with a
certain number of laws and general relationships. Geography, as often
taught, illustrates the former; mathematics, beyond the rudiments of
figuring, the latter. For all practical purposes, they represent two
independent worlds.
Another antithesis is suggested by the two senses of the word
"learning." On the one hand, learning is the sum total of what is
known, as that is handed down by books and learned men. It is
something external, an accumulation of cognitions as one might store
material commodities in a warehouse. Truth exists ready-made
somewhere. Study is then the process by which an individual draws
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on what is in storage. On the other hand, learning means something
which the individual does when he studies. It is an active, personally
conducted affair. The dualism here is between knowledge as
something external, or, as it is often called, objective, and knowing as
something purely internal, subjective, psychical. There is, on one side,
a body of truth, ready-made, and, on the other, a ready-made mind
equipped with a faculty of knowing - if it only wills to exercise it,
which it is often strangely loath to do. The separation, often touched
upon, between subject matter and method is the educational
equivalent of this dualism. Socially the distinction has to do with the
part of life which is dependent upon authority and that where
individuals are free to advance. Another dualism is that of activity and
passivity in knowing. Purely empirical and physical things are often
supposed to be known by receiving impressions. Physical things
somehow stamp themselves upon the mind or convey themselves into
consciousness by means of the sense organs. Rational knowledge and
knowledge of spiritual things is supposed, on the contrary, to spring
from activity initiated within the mind, an activity carried on better if
it is kept remote from all sullying touch of the senses and external
objects. The distinction between sense training and object lessons and
laboratory exercises, and pure ideas contained in books, and
appropriated - so it is thought - by some miraculous output of mental
energy, is a fair expression in education of this distinction. Socially, it
reflects a division between those who are controlled by direct concern
with things and those who are free to cultivate themselves.
Another current opposition is that said to exist between the intellect
and the emotions. The emotions are conceived to be purely private
and personal, having nothing to do with the work of pure intelligence
in apprehending facts and truths, - except perhaps the single emotion
of intellectual curiosity. The intellect is a pure light; the emotions are
a disturbing heat. The mind turns outward to truth; the emotions turn
inward to considerations of personal advantage and loss. Thus in
education we have that systematic depreciation of interest which has
been noted, plus the necessity in practice, with most pupils, of
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recourse to extraneous and irrelevant rewards and penalties in order
to induce the person who has a mind (much as his clothes have a
pocket) to apply that mind to the truths to be known. Thus we have
the spectacle of professional educators decrying appeal to interest
while they uphold with great dignity the need of reliance upon
examinations, marks, promotions and emotions, prizes, and the timehonored paraphernalia of rewards and punishments. The effect of this
situation in crippling the teacher's sense of humor has not received
the attention which it deserves.
All of these separations culminate in one between knowing and doing,
theory and practice, between mind as the end and spirit of action and
the body as its organ and means. We shall not repeat what has been
said about the source of this dualism in the division of society into a
class laboring with their muscles for material sustenance and a class
which, relieved from economic pressure, devotes itself to the arts of
expression and social direction. Nor is it necessary to speak again of
the educational evils which spring from the separation. We shall be
content to summarize the forces which tend to make the untenability
of this conception obvious and to replace it by the idea of continuity.
(i) The advance of physiology and the psychology associated with it
have shown the connection of mental activity with that of the nervous
system. Too often recognition of connection has stopped short at this
point; the older dualism of soul and body has been replaced by that of
the brain and the rest of the body. But in fact the nervous system is
only a specialized mechanism for keeping all bodily activities working
together. Instead of being isolated from them, as an organ of knowing
from organs of motor response, it is the organ by which they interact
responsively with one another. The brain is essentially an organ for
effecting the reciprocal adjustment to each other of the stimuli
received from the environment and responses directed upon it. Note
that the adjusting is reciprocal; the brain not only enables organic
activity to be brought to bear upon any object of the environment in
response to a sensory stimulation, but this response also determines
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what the next stimulus will be. See what happens, for example, when
a carpenter is at work upon a board, or an etcher upon his plate - or in
any case of a consecutive activity. While each motor response is
adjusted to the state of affairs indicated through the sense organs,
that motor response shapes the next sensory stimulus. Generalizing
this illustration, the brain is the machinery for a constant reorganizing
of activity so as to maintain its continuity; that is to say, to make such
modifications in future action as are required because of what has
already been done. The continuity of the work of the carpenter
distinguishes it from a routine repetition of identically the same
motion, and from a random activity where there is nothing
cumulative. What makes it continuous, consecutive, or concentrated is
that each earlier act prepares the way for later acts, while these take
account of or reckon with the results already attained - the basis of all
responsibility. No one who has realized the full force of the facts of
the connection of knowing with the nervous system and of the nervous
system with the readjusting of activity continuously to meet new
conditions, will doubt that knowing has to do with reorganizing
activity, instead of being something isolated from all activity,
complete on its own account.
(ii) The development of biology clinches this lesson, with its discovery
of evolution. For the philosophic significance of the doctrine of
evolution lies precisely in its emphasis upon continuity of simpler and
more complex organic forms until we reach man. The development of
organic forms begins with structures where the adjustment of
environment and organism is obvious, and where anything which can
be called mind is at a minimum. As activity becomes more complex,
coordinating a greater number of factors in space and time,
intelligence plays a more and more marked role, for it has a larger
span of the future to forecast and plan for. The effect upon the theory
of knowing is to displace the notion that it is the activity of a mere
onlooker or spectator of the world, the notion which goes with the
idea of knowing as something complete in itself. For the doctrine of
organic development means that the living creature is a part of the
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world, sharing its vicissitudes and fortunes, and making itself secure
in its precarious dependence only as it intellectually identifies itself
with the things about it, and, forecasting the future consequences of
what is going on, shapes its own activities accordingly. If the living,
experiencing being is an intimate participant in the activities of the
world to which it belongs, then knowledge is a mode of participation,
valuable in the degree in which it is effective. It cannot be the idle
view of an unconcerned spectator.
(iii) The development of the experimental method as the method of
getting knowledge and of making sure it is knowledge, and not mere
opinion - the method of both discovery and proof - is the remaining
great force in bringing about a transformation in the theory of
knowledge. The experimental method has two sides. (i) On one hand,
it means that we have no right to call anything knowledge except
where our activity has actually produced certain physical changes in
things, which agree with and confirm the conception entertained.
Short of such specific changes, our beliefs are only hypotheses,
theories, suggestions, guesses, and are to be entertained tentatively
and to be utilized as indications of experiments to be tried. (ii) On the
other hand, the experimental method of thinking signifies that
thinking is of avail; that it is of avail in just the degree in which the
anticipation of future consequences is made on the basis of thorough
observation of present conditions. Experimentation, in other words, is
not equivalent to blind reacting. Such surplus activity - a surplus with
reference to what has been observed and is now anticipated - is
indeed an unescapable factor in all our behavior, but it is not
experiment save as consequences are noted and are used to make
predictions and plans in similar situations in the future. The more the
meaning of the experimental method is perceived, the more our trying
out of a certain way of treating the material resources and obstacles
which confront us embodies a prior use of intelligence. What we call
magic was with respect to many things the experimental method of
the savage; but for him to try was to try his luck, not his ideas. The
scientific experimental method is, on the contrary, a trial of ideas;
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hence even when practically - or immediately - unsuccessful, it is
intellectual, fruitful; for we learn from our failures when our
endeavors are seriously thoughtful.
The experimental method is new as a scientific resource - as a
systematized means of making knowledge, though as old as life as a
practical device. Hence it is not surprising that men have not
recognized its full scope. For the most part, its significance is
regarded as belonging to certain technical and merely physical
matters. It will doubtless take a long time to secure the perception
that it holds equally as to the forming and testing of ideas in social
and moral matters. Men still want the crutch of dogma, of beliefs fixed
by authority, to relieve them of the trouble of thinking and the
responsibility of directing their activity by thought. They tend to
confine their own thinking to a consideration of which one among the
rival systems of dogma they will accept. Hence the schools are better
adapted, as John Stuart Mill said, to make disciples than inquirers.
But every advance in the influence of the experimental method is sure
to aid in outlawing the literary, dialectic, and authoritative methods of
forming beliefs which have governed the schools of the past, and to
transfer their prestige to methods which will procure an active
concern with things and persons, directed by aims of increasing
temporal reach and deploying greater range of things in space. In
time the theory of knowing must be derived from the practice which is
most successful in making knowledge; and then that theory will be
employed to improve the methods which are less successful.

2. Schools of Method
There are various systems of philosophy with characteristically
different conceptions of the method of knowing. Some of them are
named scholasticism, sensationalism, rationalism, idealism, realism,
empiricism, transcendentalism, pragmatism, etc. Many of them have
been criticized in connection with the discussion of some educational

Education Research

379

problem. We are here concerned with them as involving deviations
from that method which has proved most effective in achieving
knowledge, for a consideration of the deviations may render clearer
the true place of knowledge in experience. In brief, the function of
knowledge is to make one experience freely available in other
experiences. The word "freely" marks the difference between the
principle of knowledge and that of habit. Habit means that an
individual undergoes a modification through an experience, which
modification forms a predisposition to easier and more effective action
in a like direction in the future. Thus it also has the function of making
one experience available in subsequent experiences. Within certain
limits, it performs this function successfully. But habit, apart from
knowledge, does not make allowance for change of conditions, for
novelty. Prevision of change is not part of its scope, for habit assumes
the essential likeness of the new situation with the old. Consequently
it often leads astray, or comes between a person and the successful
performance of his task, just as the skill, based on habit alone, of the
mechanic will desert him when something unexpected occurs in the
running of the machine. But a man who understands the machine is
the man who knows what he is about. He knows the conditions under
which a given habit works, and is in a position to introduce the
changes which will readapt it to new conditions.
In other words, knowledge is a perception of those connections of an
object which determine its applicability in a given situation. To take
an extreme example; savages react to a flaming comet as they are
accustomed to react to other events which threaten the security of
their life. Since they try to frighten wild animals or their enemies by
shrieks, beating of gongs, brandishing of weapons, etc., they use the
same methods to scare away the comet. To us, the method is plainly
absurd - so absurd that we fail to note that savages are simply falling
back upon habit in a way which exhibits its limitations. The only
reason we do not act in some analogous fashion is because we do not
take the comet as an isolated, disconnected event, but apprehend it in
its connections with other events. We place it, as we say, in the
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astronomical system. We respond to its connections and not simply to
the immediate occurrence. Thus our attitude to it is much freer. We
may approach it, so to speak, from any one of the angles provided by
its connections. We can bring into play, as we deem wise, any one of
the habits appropriate to any one of the connected objects. Thus we
get at a new event indirectly instead of immediately - by invention,
ingenuity, resourcefulness. An ideally perfect knowledge would
represent such a network of interconnections that any past experience
would offer a point of advantage from which to get at the problem
presented in a new experience. In fine, while a habit apart from
knowledge supplies us with a single fixed method of attack,
knowledge means that selection may be made from a much wider
range of habits.
Two aspects of this more general and freer availability of former
experiences for subsequent ones may be distinguished. (See ante, p.
77.) (i) One, the more tangible, is increased power of control. What
cannot be managed directly may be handled indirectly; or we can
interpose barriers between us and undesirable consequences; or we
may evade them if we cannot overcome them. Genuine knowledge has
all the practical value attaching to efficient habits in any case. (ii) But
it also increases the meaning, the experienced significance, attaching
to an experience. A situation to which we respond capriciously or by
routine has only a minimum of conscious significance; we get nothing
mentally from it. But wherever knowledge comes into play in
determining a new experience there is mental reward; even if we fail
practically in getting the needed control we have the satisfaction of
experiencing a meaning instead of merely reacting physically.
While the content of knowledge is what has happened, what is taken
as finished and hence settled and sure, the reference of knowledge is
future or prospective. For knowledge furnishes the means of
understanding or giving meaning to what is still going on and what is
to be done. The knowledge of a physician is what he has found out by
personal acquaintance and by study of what others have ascertained
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and recorded. But it is knowledge to him because it supplies the
resources by which he interprets the unknown things which confront
him, fills out the partial obvious facts with connected suggested
phenomena, foresees their probable future, and makes plans
accordingly. When knowledge is cut off from use in giving meaning to
what is blind and baffling, it drops out of consciousness entirely or
else becomes an object of aesthetic contemplation. There is much
emotional satisfaction to be had from a survey of the symmetry and
order of possessed knowledge, and the satisfaction is a legitimate one.
But this contemplative attitude is aesthetic, not intellectual. It is the
same sort of joy that comes from viewing a finished picture or a well
composed landscape. It would make no difference if the subject
matter were totally different, provided it had the same harmonious
organization. Indeed, it would make no difference if it were wholly
invented, a play of fancy. Applicability to the world means not
applicability to what is past and gone - that is out of the question by
the nature of the case; it means applicability to what is still going on,
what is still unsettled, in the moving scene in which we are
implicated. The very fact that we so easily overlook this trait, and
regard statements of what is past and out of reach as knowledge is
because we assume the continuity of past and future. We cannot
entertain the conception of a world in which knowledge of its past
would not be helpful in forecasting and giving meaning to its future.
We ignore the prospective reference just because it is so irretrievably
implied.
Yet many of the philosophic schools of method which have been
mentioned transform the ignoring into a virtual denial. They regard
knowledge as something complete in itself irrespective of its
availability in dealing with what is yet to be. And it is this omission
which vitiates them and which makes them stand as sponsors for
educational methods which an adequate conception of knowledge
condemns. For one has only to call to mind what is sometimes treated
in schools as acquisition of knowledge to realize how lacking it is in
any fruitful connection with the ongoing experience of the students -
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how largely it seems to be believed that the mere appropriation of
subject matter which happens to be stored in books constitutes
knowledge. No matter how true what is learned to those who found it
out and in whose experience it functioned, there is nothing which
makes it knowledge to the pupils. It might as well be something about
Mars or about some fanciful country unless it fructifies in the
individual's own life.
At the time when scholastic method developed, it had relevancy to
social conditions. It was a method for systematizing and lending
rational sanction to material accepted on authority. This subject
matter meant so much that it vitalized the defining and systematizing
brought to bear upon it. Under present conditions the scholastic
method, for most persons, means a form of knowing which has no
especial connection with any particular subject matter. It includes
making distinctions, definitions, divisions, and classifications for the
mere sake of making them - with no objective in experience. The view
of thought as a purely physical activity having its own forms, which
are applied to any material as a seal may be stamped on any plastic
stuff, the view which underlies what is termed formal logic is
essentially the scholastic method generalized. The doctrine of formal
discipline in education is the natural counterpart of the scholastic
method.
The contrasting theories of the method of knowledge which go by the
name of sensationalism and rationalism correspond to an exclusive
emphasis upon the particular and the general respectively - or upon
bare facts on one side and bare relations on the other. In real
knowledge, there is a particularizing and a generalizing function
working together. So far as a situation is confused, it has to be
cleared up; it has to be resolved into details, as sharply defined as
possible. Specified facts and qualities constitute the elements of the
problem to be dealt with, and it is through our sense organs that they
are specified. As setting forth the problem, they may well be termed
particulars, for they are fragmentary. Since our task is to discover
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their connections and to recombine them, for us at the time they are
partial. They are to be given meaning; hence, just as they stand, they
lack it. Anything which is to be known, whose meaning has still to be
made out, offers itself as particular. But what is already known, if it
has been worked over with a view to making it applicable to
intellectually mastering new particulars, is general in function. Its
function of introducing connection into what is otherwise unconnected
constitutes its generality. Any fact is general if we use it to give
meaning to the elements of a new experience. "Reason" is just the
ability to bring the subject matter of prior experience to bear to
perceive the significance of the subject matter of a new experience. A
person is reasonable in the degree in which he is habitually open to
seeing an event which immediately strikes his senses not as an
isolated thing but in its connection with the common experience of
mankind.
Without the particulars as they are discriminated by the active
responses of sense organs, there is no material for knowing and no
intellectual growth. Without placing these particulars in the context of
the meanings wrought out in the larger experience of the past without the use of reason or thought - particulars are mere excitations
or irritations. The mistake alike of the sensational and the rationalistic
schools is that each fails to see that the function of sensory
stimulation and thought is relative to reorganizing experience in
applying the old to the new, thereby maintaining the continuity or
consistency of life. The theory of the method of knowing which is
advanced in these pages may be termed pragmatic. Its essential
feature is to maintain the continuity of knowing with an activity which
purposely modifies the environment. It holds that knowledge in its
strict sense of something possessed consists of our intellectual
resources - of all the habits that render our action intelligent. Only
that which has been organized into our disposition so as to enable us
to adapt the environment to our needs and to adapt our aims and
desires to the situation in which we live is really knowledge.
Knowledge is not just something which we are now conscious of, but
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consists of the dispositions we consciously use in understanding what
now happens. Knowledge as an act is bringing some of our
dispositions to consciousness with a view to straightening out a
perplexity, by conceiving the connection between ourselves and the
world in which we live.

Summary
Such social divisions as interfere with free and full intercourse react
to make the intelligence and knowing of members of the separated
classes one-sided. Those whose experience has to do with utilities cut
off from the larger end they subserve are practical empiricists; those
who enjoy the contemplation of a realm of meanings in whose active
production they have had no share are practical rationalists. Those
who come in direct contact with things and have to adapt their
activities to them immediately are, in effect, realists; those who isolate
the meanings of these things and put them in a religious or so-called
spiritual world aloof from things are, in effect, idealists. Those
concerned with progress, who are striving to change received beliefs,
emphasize the individual factor in knowing; those whose chief
business it is to withstand change and conserve received truth
emphasize the universal and the fixed - and so on. Philosophic systems
in their opposed theories of knowledge present an explicit formulation
of the traits characteristic of these cut-off and one-sided segments of
experience - one-sided because barriers to intercourse prevent the
experience of one from being enriched and supplemented by that of
others who are differently situated.
In an analogous way, since democracy stands in principle for free
interchange, for social continuity, it must develop a theory of
knowledge which sees in knowledge the method by which one
experience is made available in giving direction and meaning to
another. The recent advances in physiology, biology, and the logic of
the experimental sciences supply the specific intellectual
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instrumentalities demanded to work out and formulate such a theory.
Their educational equivalent is the connection of the acquisition of
knowledge in the schools with activities, or occupations, carried on in
a medium of associated life.
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Theories of Morals (1916)
John Dewey

1. The Inner and the Outer
Since morality is concerned with conduct, any dualisms which are set
up between mind and activity must reflect themselves in the theory of
morals. Since the formulations of the separation in the philosophic
theory of morals are used to justify and idealize the practices
employed in moral training, a brief critical discussion is in place. It is
a commonplace of educational theory that the establishing of
character is a comprehensive aim of school instruction and discipline.
Hence it is important that we should be on our guard against a
conception of the relations of intelligence to character which hampers
the realization of the aim, and on the look-out for the conditions which
have to be provided in order that the aim may be successfully acted
upon. The first obstruction which meets us is the currency of moral
ideas which split the course of activity into two opposed factors, often
named respectively the inner and outer, or the spiritual and the
physical. This division is a culmination of the dualism of mind and the
world, soul and body, end and means, which we have so frequently
noted. In morals it takes the form of a sharp demarcation of the
motive of action from its consequences, and of character from
conduct. Motive and character are regarded as something purely
"inner," existing exclusively in consciousness, while consequences and
conduct are regarded as outside of mind, conduct having to do simply
with the movements which carry out motives; consequences with what
happens as a result. Different schools identify morality with either the
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inner state of mind or the outer act and results, each in separation
from the other. Action with a purpose is deliberate; it involves a
consciously foreseen end and a mental weighing of considerations pro
and eon. It also involves a conscious state of longing or desire for the
end. The deliberate choice of an aim and of a settled disposition of
desire takes time. During this time complete overt action is
suspended. A person who does not have his mind made up, does not
know what to do. Consequently he postpones definite action so far as
possible. His position may be compared to that of a man considering
jumping across a ditch. If he were sure he could or could not make it,
definite activity in some direction would occur. But if he considers, he
is in doubt; he hesitates. During the time in which a single overt line
of action is in suspense, his activities are confined to such
redistributions of energy within the organism as will prepare a
determinate course of action. He measures the ditch with his eyes; he
brings himself taut to get a feel of the energy at his disposal; he looks
about for other ways across, he reflects upon the importance of
getting across. All this means an accentuation of consciousness; it
means a turning in upon the individual's own attitudes, powers,
wishes, etc.
Obviously, however, this surging up of personal factors into conscious
recognition is a part of the whole activity in its temporal development.
There is not first a purely psychical process, followed abruptly by a
radically different physical one. There is one continuous behavior,
proceeding from a more uncertain, divided, hesitating state to a more
overt, determinate, or complete state. The activity at first consists
mainly of certain tensions and adjustments within the organism; as
these are coordinated into a unified attitude, the organism as a whole
acts—some definite act is undertaken. We may distinguish, of course,
the more explicitly conscious phase of the continuous activity as
mental or psychical. But that only identifies the mental or psychical to
mean the indeterminate, formative state of an activity which in its
fullness involves putting forth of overt energy to modify the
environment.
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Our conscious thoughts, observations, wishes, aversions are
important, because they represent inchoate, nascent activities. They
fulfill their destiny in issuing, later on, into specific and perceptible
acts. And these inchoate, budding organic readjustments are
important because they are our sole escape from the dominion of
routine habits and blind impulse. They are activities having a new
meaning in process of development. Hence, normally, there is an
accentuation of personal consciousness whenever our instincts and
ready formed habits find themselves blocked by novel conditions.
Then we are thrown back upon ourselves to reorganize our own
attitude before proceeding to a definite and irretrievable course of
action. Unless we try to drive our way through by sheer brute force,
we must modify our organic resources to adapt them to the specific
features of the situation in which we find ourselves. The conscious
deliberating and desiring which precede overt action are, then, the
methodic personal readjustment implied in activity in uncertain
situations. This role of mind in continuous activity is not always
maintained, however. Desires for something different, aversion to the
given state of things caused by the blocking of successful activity,
stimulates the imagination. The picture of a different state of things
does not always function to aid ingenious observation and recollection
to find a way out and on. Except where there is a disciplined
disposition, the tendency is for the imagination to run loose. Instead
of its objects being checked up by conditions with reference to their
practicability in execution, they are allowed to develop because of the
immediate emotional satisfaction which they yield. When we find the
successful display of our energies checked by uncongenial
surroundings, natural and social, the easiest way out is to build
castles in the air and let them be a substitute for an actual
achievement which involves the pains of thought. So in overt action
we acquiesce, and build up an imaginary world in, mind. This break
between thought and conduct is reflected in those theories which
make a sharp separation between mind as inner and conduct and
consequences as merely outer.
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For the split may be more than an incident of a particular individual's
experience. The social situation may be such as to throw the class
given to articulate reflection back into their own thoughts and desires
without providing the means by which these ideas and aspirations can
be used to reorganize the environment. Under such conditions, men
take revenge, as it were, upon the alien and hostile environment by
cultivating contempt for it, by giving it a bad name. They seek refuge
and consolation within their own states of mind, their own imaginings
and wishes, which they compliment by calling both more real and
more ideal than the despised outer world. Such periods have recurred
in history. In the early centuries of the Christian era, the influential
moral systems of Stoicism, of monastic and popular Christianity and
other religious movements of the day, took shape under the influence
of such conditions. The more action which might express prevailing
ideals was checked, the more the inner possession and cultivation of
ideals was regarded as self-sufficient—as the essence of morality. The
external world in which activity belongs was thought of as morally
indifferent. Everything lay in having the right motive, even though
that motive was not a moving force in the world. Much the same sort
of situation recurred in Germany in the later eighteenth and early
nineteenth centuries; it led to the Kantian insistence upon the good
will as the sole moral good, the will being regarded as something
complete in itself, apart from action and from the changes or
consequences effected in the world. Later it led to any idealization of
existing institutions as themselves the embodiment of reason.
The purely internal morality of "meaning well," of having a good
disposition regardless of what comes of it, naturally led to a reaction.
This is generally known as either hedonism or utilitarianism. It was
said in effect that the important thing morally is not what a man is
inside of his own consciousness, but what he does—the consequences
which issue, the charges he actually effects. Inner morality was
attacked as sentimental, arbitrary, dogmatic, subjective—as giving
men leave to dignify and shield any dogma congenial to their selfinterest or any caprice occurring to imagination by calling it an
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intuition or an ideal of conscience. Results, conduct, are what counts;
they afford the sole measure of morality. Ordinary morality, and hence
that of the schoolroom, is likely to be an inconsistent compromise of
both views. On one hand, certain states of feeling are made much of;
the individual must "mean well," and if his intentions are good, if he
had the right sort of emotional consciousness, he may be relieved of
responsibility for full results in conduct. But since, on the other hand,
certain things have to be done to meet the convenience and the
requirements of others, and of social order in general, there is great
insistence upon the doing of certain things, irrespective of whether
the individual has any concern or intelligence in their doing. He must
toe the mark; he must have his nose held to the grindstone; he must
obey; he must form useful habits; he must learn self-control,—all of
these precepts being understood in a way which emphasizes simply
the immediate thing tangibly done, irrespective of the spirit of
thought and desire in which it is done, and irrespective therefore of
its effect upon other less obvious doings.
It is hoped that the prior discussion has sufficiently elaborated the
method by which both of these evils are avoided. One or both of these
evils must result wherever individuals, whether young or old, cannot
engage in a progressively cumulative undertaking under conditions
which engage their interest and require their reflection. For only in
such cases is it possible that the disposition of desire and thinking
should be an organic factor in overt and obvious conduct. Given a
consecutive activity embodying the student's own interest, where a
definite result is to be obtained, and where neither routine habit nor
the following of dictated directions nor capricious improvising will
suffice, and there the rise of conscious purpose, conscious desire, and
deliberate reflection are inevitable. They are inevitable as the spirit
and quality of an activity having specific consequences, not as forming
an isolated realm of inner consciousness.
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2. The Opposition of Duty and Interest
Probably there is no antithesis more often set up in moral discussion
than that between acting from "principle" and from "interest." To act
on principle is to act disinterestedly, according to a general law,
which is above all personal considerations. To act according to
interest is, so the allegation runs, to act selfishly, with one's own
personal profit in view. It substitutes the changing expediency of the
moment for devotion to unswerving moral law. The false idea of
interest underlying this opposition has already been criticized (See
Chapter X), but some moral aspects of the question will now be
considered. A clew to the matter may be found in the fact that the
supporters of the "interest" side of the controversy habitually use the
term "self-interest." Starting from the premises that unless there is
interest in an object or idea, there is no motive force, they end with
the conclusion that even when a person claims to be acting from
principle or from a sense of duty, he really acts as he does because
there "is something in it" for himself. The premise is sound; the
conclusion false. In reply the other school argues that since man is
capable of generous self-forgetting and even self-sacrificing action, he
is capable of acting without interest. Again the premise is sound, and
the conclusion false. The error on both sides lies in a false notion of
the relation of interest and the self.
Both sides assume that the self is a fixed and hence isolated quantity.
As a consequence, there is a rigid dilemma between acting for an
interest of the self and without interest. If the self is something fixed
antecedent to action, then acting from interest means trying to get
more in the way of possessions for the self—whether in the way of
fame, approval of others, power over others, pecuniary profit, or
pleasure. Then the reaction from this view as a cynical depreciation of
human nature leads to the view that men who act nobly act with no
interest at all. Yet to an unbiased judgment it would appear plain that
a man must be interested in what he is doing or he would not do it. A
physician who continues to serve the sick in a plague at almost certain
Education Research

392

danger to his own life must be interested in the efficient performance
of his profession—more interested in that than in the safety of his own
bodily life. But it is distorting facts to say that this interest is merely a
mask for an interest in something else which he gets by continuing his
customary services—such as money or good repute or virtue; that it is
only a means to an ulterior selfish end. The moment we recognize that
the self is not something ready-made, but something in continuous
formation through choice of action, the whole situation clears up. A
man's interest in keeping at his work in spite of danger to life means
that his self is found in that work; if he finally gave up, and preferred
his personal safety or comfort, it would mean that he preferred to be
that kind of a self. The mistake lies in making a separation between
interest and self, and supposing that the latter is the end to which
interest in objects and acts and others is a mere means. In fact, self
and interest are two names for the same fact; the kind and amount of
interest actively taken in a thing reveals and measures the quality of
selfhood which exists. Bear in mind that interest means the active or
moving identity of the self with a certain object, and the whole alleged
dilemma falls to the ground.
Unselfishness, for example, signifies neither lack of interest in what is
done (that would mean only machine-like indifference) nor
selflessness—which would mean absence of virility and character. As
employed everywhere outside of this particular theoretical
controversy, the term "unselfishness" refers to the kind of aims and
objects which habitually interest a man. And if we make a mental
survey of the kind of interests which evoke the use of this epithet, we
shall see that they have two intimately associated features. (i) The
generous self consciously identifies itself with the full range of
relationships implied in its activity, instead of drawing a sharp line
between itself and considerations which are excluded as alien or
indifferent; (ii) it readjusts and expands its past ideas of itself to take
in new consequences as they become perceptible. When the physician
began his career he may not have thought of a pestilence; he may not
have consciously identified himself with service under such
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conditions. But, if he has a normally growing or active self, when he
finds that his vocation involves such risks, he willingly adopts them as
integral portions of his activity. The wider or larger self which means
inclusion instead of denial of relationships is identical with a self
which enlarges in order to assume previously unforeseen ties.
In such crises of readjustment—and the crisis may be slight as well as
great—there may be a transitional conflict of "principle" with
"interest." It is the nature of a habit to involve ease in the accustomed
line of activity. It is the nature of a readjusting of habit to involve an
effort which is disagreeable—something to which a man has
deliberately to hold himself. In other words, there is a tendency to
identify the self—or take interest—in what one has got used to, and to
turn away the mind with aversion or irritation when an unexpected
thing which involves an unpleasant modification of habit comes up.
Since in the past one has done one's duty without having to face such
a disagreeable circumstance, why not go on as one has been? To yield
to this temptation means to narrow and isolate the thought of the
self—to treat it as complete. Any habit, no matter how efficient in the
past, which has become set, may at any time bring this temptation
with it. To act from principle in such an emergency is not to act on
some abstract principle, or duty at large; it is to act upon the principle
of a course of action, instead of upon the circumstances which have
attended it. The principle of a physician's conduct is its animating aim
and spirit—the care for the diseased. The principle is not what
justifies an activity, for the principle is but another name for the
continuity of the activity. If the activity as manifested in its
consequences is undesirable, to act upon principle is to accentuate its
evil. And a man who prides himself upon acting upon principle is likely
to be a man who insists upon having his own way without learning
from experience what is the better way. He fancies that some abstract
principle justifies his course of action without recognizing that his
principle needs justification.
Assuming, however, that school conditions are such as to provide
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desirable occupations, it is interest in the occupation as a whole—that
is, in its continuous development—which keeps a pupil at his work in
spite of temporary diversions and unpleasant obstacles. Where there
is no activity having a growing significance, appeal to principle is
either purely verbal, or a form of obstinate pride or an appeal to
extraneous considerations clothed with a dignified title. Undoubtedly
there are junctures where momentary interest ceases and attention
flags, and where reinforcement is needed. But what carries a person
over these hard stretches is not loyalty to duty in the abstract, but
interest in his occupation. Duties are "offices"—they are the specific
acts needed for the fulfilling of a function—or, in homely
language—doing one's job. And the man who is genuinely interested
in his job is the man who is able to stand temporary discouragement,
to persist in the face of obstacles, to take the lean with the fat: he
makes an interest out of meeting and overcoming difficulties and
distraction.

3. Intelligence and Character
A noteworthy paradox often accompanies discussions of morals. On
the one hand, there is an identification of the moral with the rational.
Reason is set up as a faculty from which proceed ultimate moral
intuitions, and sometimes, as in the Kantian theory, it is said to supply
the only proper moral motive. On the other hand, the value of
concrete, everyday intelligence is constantly underestimated, and
even deliberately depreciated. Morals is often thought to be an affair
with which ordinary knowledge has nothing to do. Moral knowledge is
thought to be a thing apart, and conscience is thought of as something
radically different from consciousness. This separation, if valid, is of
especial significance for education. Moral education in school is
practically hopeless when we set up the development of character as a
supreme end, and at the same time treat the acquiring of knowledge
and the development of understanding, which of necessity occupy the
chief part of school time, as having nothing to do with character. On
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such a basis, moral education is inevitably reduced to some kind of
catechetical instruction, or lessons about morals. Lessons "about
morals" signify as matter of course lessons in what other people think
about virtues and duties. It amounts to something only in the degree
in which pupils happen to be already animated by a sympathetic and
dignified regard for the sentiments of others. Without such a regard,
it has no more influence on character than information about the
mountains of Asia; with a servile regard, it increases dependence
upon others, and throws upon those in authority the responsibility for
conduct. As a matter of fact, direct instruction in morals has been
effective only in social groups where it was a part of the authoritative
control of the many by the few. Not the teaching as such but the
reinforcement of it by the whole regime of which it was an incident
made it effective. To attempt to get similar results from lessons about
morals in a democratic society is to rely upon sentimental magic.
At the other end of the scale stands the Socratic-Platonic teaching
which identifies knowledge and virtue—which holds that no man does
evil knowingly but only because of ignorance of the good. This
doctrine is commonly attacked on the ground that nothing is more
common than for a man to know the good and yet do the bad: not
knowledge, but habituation or practice, and motive are what is
required. Aristotle, in fact, at once attacked the Platonic teaching on
the ground that moral virtue is like an art, such as medicine; the
experienced practitioner is better than a man who has theoretical
knowledge but no practical experience of disease and remedies. The
issue turns, however, upon what is meant by knowledge. Aristotle's
objection ignored the gist of Plato's teaching to the effect that man
could not attain a theoretical insight into the good except as he had
passed through years of practical habituation and strenuous
discipline. Knowledge of the good was not a thing to be got either
from books or from others, but was achieved through a prolonged
education. It was the final and culminating grace of a mature
experience of life. Irrespective of Plato's position, it is easy to perceive
that the term knowledge is used to denote things as far apart as
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intimate and vital personal realization,—a conviction gained and
tested in experience,—and a second-handed, largely symbolic,
recognition that persons in general believe so and so—a devitalized
remote information. That the latter does not guarantee conduct, that
it does not profoundly affect character, goes without saying. But if
knowledge means something of the same sort as our conviction gained
by trying and testing that sugar is sweet and quinine bitter, the case
stands otherwise. Every time a man sits on a chair rather than on a
stove, carries an umbrella when it rains, consults a doctor when ill—or
in short performs any of the thousand acts which make up his daily
life, he proves that knowledge of a certain kind finds direct issue in
conduct. There is every reason to suppose that the same sort of
knowledge of good has a like expression; in fact "good" is an empty
term unless it includes the satisfactions experienced in such situations
as those mentioned. Knowledge that other persons are supposed to
know something might lead one to act so as to win the approbation
others attach to certain actions, or at least so as to give others the
impression that one agrees with them; there is no reason why it
should lead to personal initiative and loyalty in behalf of the beliefs
attributed to them.
It is not necessary, accordingly, to dispute about the proper meaning
of the term knowledge. It is enough for educational purposes to note
the different qualities covered by the one name, to realize that it is
knowledge gained at first hand through the exigencies of experience
which affects conduct in significant ways. If a pupil learns things from
books simply in connection with school lessons and for the sake of
reciting what he has learned when called upon, then knowledge will
have effect upon some conduct—namely upon that of reproducing
statements at the demand of others. There is nothing surprising that
such "knowledge" should not have much influence in the life out of
school. But this is not a reason for making a divorce between
knowledge and conduct, but for holding in low esteem this kind of
knowledge. The same thing may be said of knowledge which relates
merely to an isolated and technical specialty; it modifies action but

Education Research

397

only in its own narrow line. In truth, the problem of moral education
in the schools is one with the problem of securing knowledge—the
knowledge connected with the system of impulses and habits. For the
use to which any known fact is put depends upon its connections. The
knowledge of dynamite of a safecracker may be identical in verbal
form with that of a chemist; in fact, it is different, for it is knit into
connection with different aims and habits, and thus has a different
import.
Our prior discussion of subject-matter as proceeding from direct
activity having an immediate aim, to the enlargement of meaning
found in geography and history, and then to scientifically organized
knowledge, was based upon the idea of maintaining a vital connection
between knowledge and activity. What is learned and employed in an
occupation having an aim and involving cooperation with others is
moral knowledge, whether consciously so regarded or not. For it
builds up a social interest and confers the intelligence needed to make
that interest effective in practice. Just because the studies of the
curriculum represent standard factors in social life, they are organs of
initiation into social values. As mere school studies, their acquisition
has only a technical worth. Acquired under conditions where their
social significance is realized, they feed moral interest and develop
moral insight. Moreover, the qualities of mind discussed under the
topic of method of learning are all of them intrinsically moral
qualities. Open-mindedness, single-mindedness, sincerity, breadth of
outlook, thoroughness, assumption of responsibility for developing the
consequences of ideas which are accepted, are moral traits. The habit
of identifying moral characteristics with external conformity to
authoritative prescriptions may lead us to ignore the ethical value of
these intellectual attitudes, but the same habit tends to reduce morals
to a dead and machinelike routine. Consequently while such an
attitude has moral results, the results are morally undesirable—above
all in a democratic society where so much depends upon personal
disposition.
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4. The Social and the Moral
All of the separations which we have been criticizing—and which the
idea of education set forth in the previous chapters is designed to
avoid—spring from taking morals too narrowly,—giving them, on one
side, a sentimental goody-goody turn without reference to effective
ability to do what is socially needed, and, on the other side,
overemphasizing convention and tradition so as to limit morals to a
list of definitely stated acts. As a matter of fact, morals are as broad
as acts which concern our relationships with others. And potentially
this includes all our acts, even though their social bearing may not be
thought of at the time of performance. For every act, by the principle
of habit, modifies disposition—it sets up a certain kind of inclination
and desire. And it is impossible to tell when the habit thus
strengthened may have a direct and perceptible influence on our
association with others. Certain traits of character have such an
obvious connection with our social relationships that we call them
"moral" in an emphatic sense—truthfulness, honesty, chastity,
amiability, etc. But this only means that they are, as compared with
some other attitudes, central:—that they carry other attitudes with
them. They are moral in an emphatic sense not because they are
isolated and exclusive, but because they are so intimately connected
with thousands of other attitudes which we do not explicitly
recognize—which perhaps we have not even names for. To call them
virtues in their isolation is like taking the skeleton for the living body.
The bones are certainly important, but their importance lies in the
fact that they support other organs of the body in such a way as to
make them capable of integrated effective activity. And the same is
true of the qualities of character which we specifically designate
virtues. Morals concern nothing less than the whole character, and
the whole character is identical with the man in all his concrete makeup and manifestations. To possess virtue does not signify to have
cultivated a few namable and exclusive traits; it means to be fully and
adequately what one is capable of becoming through association with
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others in all the offices of life.
The moral and the social quality of conduct are, in the last analysis,
identical with each other. It is then but to restate explicitly the import
of our earlier chapters regarding the social function of education to
say that the measure of the worth of the administration, curriculum,
and methods of instruction of the school is the extent to which they
are animated by a social spirit. And the great danger which threatens
school work is the absence of conditions which make possible a
permeating social spirit; this is the great enemy of effective moral
training. For this spirit can be actively present only when certain
conditions are met.
(i) In the first place, the school must itself be a community life in all
which that implies. Social perceptions and interests can be developed
only in a genuinely social medium—one where there is give and take
in the building up of a common experience. Informational statements
about things can be acquired in relative isolation by any one who
previously has had enough intercourse with others to have learned
language. But realization of the meaning of the linguistic signs is quite
another matter. That involves a context of work and play in
association with others. The plea which has been made for education
through continued constructive activities in this book rests upon the
fact they afford an opportunity for a social atmosphere. In place of a
school set apart from life as a place for learning lessons, we have a
miniature social group in which study and growth are incidents of
present shared experience. Playgrounds, shops, workrooms,
laboratories not only direct the natural active tendencies of youth, but
they involve intercourse, communication, and cooperation,—all
extending the perception of connections.
(ii) The learning in school should be continuous with that out of
school. There should be a free interplay between the two. This is
possible only when there are numerous points of contact between the
social interests of the one and of the other. A school is conceivable in
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which there should be a spirit of companionship and shared activity,
but where its social life would no more represent or typify that of the
world beyond the school walls than that of a monastery. Social
concern and understanding would be developed, but they would not
be available outside; they would not carry over. The proverbial
separation of town and gown, the cultivation of academic seclusion,
operate in this direction. So does such adherence to the culture of the
past as generates a reminiscent social spirit, for this makes an
individual feel more at home in the life of other days than in his own.
A professedly cultural education is peculiarly exposed to this danger.
An idealized past becomes the refuge and solace of the spirit; presentday concerns are found sordid, and unworthy of attention. But as a
rule, the absence of a social environment in connection with which
learning is a need and a reward is the chief reason for the isolation of
the school; and this isolation renders school knowledge inapplicable
to life and so infertile in character.
A narrow and moralistic view of morals is responsible for the failure to
recognize that all the aims and values which are desirable in
education are themselves moral. Discipline, natural development,
culture, social efficiency, are moral traits—marks of a person who is a
worthy member of that society which it is the business of education to
further. There is an old saying to the effect that it is not enough for a
man to be good; he must be good for something. The something for
which a man must be good is capacity to live as a social member so
that what he gets from living with others balances with what he
contributes. What he gets and gives as a human being, a being with
desires, emotions, and ideas, is not external possessions, but a
widening and deepening of conscious life—a more intense, disciplined,
and expanding realization of meanings. What he materially receives
and gives is at most opportunities and means for the evolution of
conscious life. Otherwise, it is neither giving nor taking, but a shifting
about of the position of things in space, like the stirring of water and
sand with a stick. Discipline, culture, social efficiency, personal
refinement, improvement of character are but phases of the growth of
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capacity nobly to share in such a balanced experience. And education
is not a mere means to such a life. Education is such a life. To
maintain capacity for such education is the essence of morals. For
conscious life is a continual beginning afresh.

Summary
The most important problem of moral education in the school
concerns the relationship of knowledge and conduct. For unless the
learning which accrues in the regular course of study affects
character, it is futile to conceive the moral end as the unifying and
culminating end of education. When there is no intimate organic
connection between the methods and materials of knowledge and
moral growth, particular lessons and modes of discipline have to be
resorted to: knowledge is not integrated into the usual springs of
action and the outlook on life, while morals become moralistic—a
scheme of separate virtues.
The two theories chiefly associated with the separation of learning
from activity, and hence from morals, are those which cut off inner
disposition and motive—the conscious personal factor—and deeds as
purely physical and outer; and which set action from interest in
opposition to that from principle. Both of these separations are
overcome in an educational scheme where learning is the
accompaniment of continuous activities or occupations which have a
social aim and utilize the materials of typical social situations. For
under such conditions, the school becomes itself a form of social life, a
miniature community and one in close interaction with other modes of
associated experience beyond school walls. All education which
develops power to share effectively in social life is moral. It forms a
character which not only does the particular deed socially necessary
but one which is interested in that continuous readjustment which is
essential to growth. Interest in learning from all the contacts of life is
the essential moral interest.
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